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Section 1

INTRODUCTION AND BACKGROUND

This Preliminary Draft Avra Valley Habitat Consetiea Plan (HCP) has been prepared in support of the
City of Tucson’s (City’s) application for an Incidial Take Permit (Permit) in conformance with Sarcti

10 of the Federal Endangered Species Act of 1982EThrough this HCP, the City is committing to
implement certain actions that will minimize andigate the impacts of any take of certain specified
species that could occur as a result of future dud¥ater Department water supply projects and
associated capital improvement projects (CIP$3.dnticipated that the permit length will be
approximately 50 years. The HCP addresses promesetdopment activities on specified City of Tucson
owned lands in Avra Valley.

The need for an HCP for this planning area is drivg the anticipation of future activities in thegeas
that will have impacts on endangered species atitéarhabitats. The Avra Valley planning area
includes parcels of land that may be developedutoire water resources projects.

1.1 Background

Tucson is located in southeastern Arizona (Figutel). Portions of the City-owned lands in Avra Mgl
support lesser long-nosed baéptonycteris curasoae yerbabuehaespecies currently listed as
endangered (62 FR 10730 and 58 FR 49875) und&S3hAe Until the species was delisted effective May
15, 2006, cactus ferruginous pygmy-owl (CFBIgucidium brasilianum cactoruniProposed Critical
Habitat (68 FR 22353) was located within portiohthe Avra Valley planning area.

The City has been experiencing significant popafagrowth over the past few decades. According to
unofficial population data from the Pima Associatmf Governments, in 1980, Tucson encompassed
98.84 square miles and supported 330,537 resi@eima Association of Governments 2007). Between
1980 and 1990, the City’s population increased4$53 residents (23 percent). From 1990 to 20@0, th
significant population growth continued, with ar@ase to 486,699 residents (20 percent changs). Th
population growth has been accompanied by an igerigathe incorporated area of the City. 2007 data
indicate that Tucson encompasses about 227.62esquies and supports 541,132 residents. Population
projections for the next 50 years suggest thaCihgs population could reach 1,124,727 within a
boundary of 313.81 square miles by 2058 (Pima Aason of Governments 2007). In the future,
residents will likely rely on Avra Valley for wateesources.

The Avra Valley HCP planning area encompasses wsu@ity-owned parcels in Avra Valley, which are
shown in Figure 1.1-2. The Avra Valley planningaoensists of 19,821 acres in unincorporated Pima
County (the County), west of the Tucson MountaiMsst of these parcels have been disturbed by past
agricultural activities, including irrigated farngrihat occurred before their purchase by the City.
Vegetation communities include upland and ripadammunities, both of which have been extensively
modified by human activities. Upland vegetation caumities on the City-owned properties include
Scrub Grassland, Sonoran Desertscrub, and Son@eanYor Fallow Land. Riparian vegetation
communities include Sonoran Desertscrub Xeroripai&mnoran Riparian Deciduous Forest and
Woodland (both mesquite and cottonwood-willow s&riand Sonoran Deciduous Riparian Scrub.
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Through this HCP, the City aims to promote condioweof natural resources while providing water
security for future growth. The City seeks to acptish the following objectives with this HCP:

« Facilitate compliance with the ESA for Tucson Wdlepartment water supply projects and
associated capital improvement projects (CIPs);

« Promote achievement of regional economic objeciivelsiding the orderly and efficient
development of certain lands, while recognizingpgrty rights, and legal and physical land use
constraints;

« Complement other regional conservation planningréeffsuch as Pima County’s (County’s)
Sonoran Desert Conservation Plan (SDCP) and thenDdwWlarana HCP project.

The Town of Marana (Marana) initiated an HCP predadate 2002, continuing through September
2004. During this process, the Stakeholder Workdngup and the Technical Biology Team identified six
species for coverage, which includes all of the’'€if\vra Valley HCP Covered Species. After the
planning process slowed due to staffing issuesahtare-convened both the Stakeholder Working Group
and the Technical Biology Team in January 2007inernal draft HCP was produced in October 2007,
with a publicly available version scheduled foegse in December 2008. Marana’s goal is to submit a
Final Draft HCP to the U.S. Fish and Wildlife Seei(USFWS) in May 2009 along with an application
for a Section 10 permit (Town of Marana 2008).

Portions of the Avra Valley HCP Planning Area are€lose proximity to Marana’s jurisdictional limits
Four farms—Chu, Gin, Glover, and Martin—are witbime mile of Marana, while both the Chu and
Martin Farms are immediately adjacent. Given theximnity and the overlap in HCP Covered Species
between Marana and the City, finding ways to comglet these planning efforts may more effectively
and efficiently achieve the aims of the individu&Ps.

Another important consideration in the long-terracass of the Tucson HCP is the presence of
buffelgrass Pennisetum ciliargin the City HCP Avra Valley planning area. Buffedss, a drought-
tolerant, perennial forage grass, was introductmitiie Southwest from Africa in the late™&entury. It
arrived in Tucson shortly before 1940 (County 20@hce that time it has spread rapidly in easRinma
County, and is now abundant on Tumamoc Hill, thesbim Mountains, Saguaro National Park, and
Organ Pipe Cactus National Monument (OPCNM). Itdas become established along roadsides,
especially where runoff rainwater collects.

Buffelgrass poses a significant threat to the biexdity of the Sonoran Desert region, not only bisedt
can out-compete and displace native plant spdwigslso because it strongly modifies the commesiti
it invades (The Nature Conservancy [TNC] 2002).fBlgfass re-sprouts vigorously after fire, thus is
capable of causing more frequent and larger wadfidecreasing both water infiltration to the saitl
changing the way essential plant nutrients cyckaéndesert (U.S. Geological Service [USGS] 2002).
Recurrent fires maintain buffelgrass populatiomsl #he ecological result is the conversion of reativ
desertscrub communities to African-type grasslaiild reduced biological diversity (TNC 2002). Natjve
long-lived plant species (e.g., sagua@afnegiea gigantdaocotillo [Fouquieria splendernsand
Opuntiacacti) are not adapted to these frequent fireesydh OPCNM, studies have determined that
buffelgrass excludes native shrubs such as crebsstelarrea tridentatg, saltbush Atriplex sp.),
bursage Ambrosiasp.), and associated native grasses and forbs @OOC). In addition to its effects on
native plants, buffelgrass also can alter animairoanity structure (USGS 2002). For example,
buffelgrass can reduce the open space requiregbfoe animals, such as lizards, to escape predators,
which can lead to shifts in wildlife population atalance and species diversity. A map depicting
buffelgrass occurrences in the vicinity of the Aufalley HCP is provided as Figure 1.1-3.
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Figure 1.1-3 . Documented buffelgrass occurrences in the vicinity of the HCP planning area.
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There is no single approach to the successful aootbuffelgrass in large areas (TNC 2002). Fogéda
infestations, management will likely be most effiexthrough an integrated management approach. This
includes removing standing biomass by applicatiomesbicides, continued spraying of herbicides to
control new seedlings or re-sprouts, followed biyvacrestoration to create dense native vegetakon.
small areas, control in disturbed, low-nutrientaarbas been accomplished successfully by carefully
pulling or digging out entire plants, followed imetsecond year, or in later years, by the pullingesv
seedlings. There are no known biological contrélsufelgrass. In order to manage the infestatiod a
spread of buffelgrass in the Avra Valley HCP Plagmiirea, Tucson Water Department (hereinafter
“Tucson Water”) staff been active participantseégionwide buffelgrass management discussions.
Chapter 5 describes Tucson Water’s efforts in ndetail.

1.2 Permit Holder and Permit Duration

The City will be the HCP permit holder and will belely responsible for ensuring implementationhef t
HCP measures. The HCP addresses proposed TucsenWéaér supply projects in the Avra Valley
planning area that are projected through 2050¢easribed in the City’s Tucson Water “Water Plan:
2000—-2050" (City Water Plan) and associated capitptovement projects (CIPs) (City of Tucson Water
Department 2004). Based on Tucson Water’s proptsedine for these possible projects, the permit
length will be approximately 50 years.

1.3 Permit Area

The City HCP permit area includes 19,821 acrekenfvra Valley planning area. Figure 1.1-2 shoves th
HCP planning area relative to the incorporatedipomf the City. The permit area is a collection of
former farmland that was purchased by the Citywdsbn in the 1970s and 1980s to acquire the water
rights, and thereby, allow the City to use the wéde municipal supply purposes (City of Tucson @fat
Department 2004). Nearly 90 parcels as part ofytiivo former farms comprise the planning area. For
clarity and simplicity sake as part of the HCP jss; parcels have been merged by farm name as shown
in figure 1.3-1. Areas where mitigation lands mayldcated are identified in the conservation proges
are acreages associated with each former farmti¢8€s). In the City's Preliminary Draft HCP of 260
(City of Tucson 2006), the Avra Valley planning didt include the Trust 205 property because it was
not anticipated to be used for development. Thegnty has since been added to the planning arsa, Al
parcels that compose the Southern Avra Valley §®oemnd Recovery Project (SAVSARP) were
originally included in the planning area. As Tucsater is engaged in a separate ESA Section 7
consultation for these parcels, they have beenvedtfyom the planning area.
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1.4 Species to Be Covered by Permit

The Avra Valley HCP covers the seven species listdthble 1.4-1. These species, referred to as
“covered species,” will be included in the Perrhit is issued.

Table 1.4-1. Species Included in the City Avra Valley Habitat Conservation Plan

Species Federal Status
Lesser long-nosed bat Endangered
(Leptonycteris curasoae yerbabuenae)

Cactus ferruginous pygmy-owl Delisted May 15, 2006, status pending
(Glaucidium brasilianum cactorum)

Western burrowing owl Species of Concern
(Athene cunicularia)

Tucson shovel-nosed snake Petitioned
(Chionactis occiptalis klauberi)

Ground shake (valley form) None

(Sonora semiannulata)

Pale Townsend'’s big-eared bat Species of Concern
(Corynorhinus townsendii pallescens)

Western yellow-billed cuckoo (Coccyzus americanus Candidate

occidentalis)
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Figure 1.3-1. HCP Planning Area and farm names
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1.5 Regulatory Framework

1.5.1 Federal Endangered Species Act

The ESA, and its implementing regulations, prohihd take of any fish or wildlife species that are
federally listed as threatened or endangered withiear approval pursuant to either Section 7 arti®e
10(a)(1)(b) of the ESA. The ESA defines take dsai@ass, harm, pursue, hunt, shoot, wound, Kilp, tra
capture, or collect, or to attempt to engage insugh conduct. Code of Federal Regulations (CFR)
50-17.3 further defines the term harm in the tad®ndion to mean any act that actually kills ojures a
federally listed species, including significant habmodification or degradation.

Section 10(a) of the ESA establishes a processii@ining a Permit, which authorizes nonfederal
entities to incidentally take federally-listed wifd or fish, subject to certain conditions. Inadial take is
defined by ESA as take that is incidental to, aoittihe purpose of, the carrying out of an otherwise
lawful activity. Preparation of an HCP is requifed all Section 10(a) permit applications. The UE&h
and Wildlife Service (USFWS) and the National Ocsgraphic and Atmospheric Administration’s
Fisheries Service (NOAA Fisheries) have joint atitgjaunder the ESA for administering the incidental
take program. NOAA Fisheries has jurisdiction caeadromous fish species, and USFWS has
jurisdiction over all other fish and wildlife spesi

Section 10(a) also was intended by the U.S. Cosdfesngress) to authorize USFWS to approve HCPs
for unlisted as well as listed species. MoreovfeaniHCP treats an unlisted species as if it wksady
listed, additional mitigation will not be requiredthin the area covered by the HCP upon the listihg
that species. As stated by the Conference Commiittes Section 10 was added to the ESA in 1982:
The committee intends that the Secretary [of therimr] may utilize this provision to approve
conservation plans which provide long-term committseegarding the conservation of listed as
well as unlisted species and long-term assuranzéiset proponent of the conservation plan that
the terms of the plan will be adhered to and thather mitigation requirements will only be
imposed in accordance with the terms of the plathé event that an unlisted species addressed
in an approved conservation plan is subsequerdtgdi pursuant to the Act, no further mitigation
requirementshould be imposed if the conservation plan addcetse conservation of the
species and its habitat as if the species weredipursuant to the Act. (House of Representatives
Conference Report No. 97-835, 97th Congress, 2si@e$. 30)

The “No Surprises” policy, adopted by the U.S. Drépant of the Interior, provides that landownerswh
have habitat for listed species on their propenty agree to an HCP under the ESA will not be salbgec
later demands for more land, water, or financiahgotment if the HCP is adhered to, even if the seed
of the species changes over time (63 FR 8859).

Section 7 of the ESA requires all federal agentemsure that any action they authorize, fundaory
out is not likely to jeopardize the continued exmste of any species listed under the ESA, or tdtras
the destruction, or adverse modification, of itbite. Technically, the issuance of a Permit is an
authorization for take by a federal agency. Conseatly, in conjunction with issuing a Permit, USFWS
must conduct an internal Section 7 consultatiothemproposed HCP. The internal consultation is
conducted after an HCP is developed by a nonfedatdly and submitted for formal processing and
review. Provisions of Sections 7 and 10 of the EB®&Asimilar, but Section 7 requires consideration o
several factors not explicitly required by Sectidh Specifically, Section 7 requires consideratbthe
indirect effects of a project, effects on federéiyed plants, and effects on Critical Habitat Ae®8quires
that USFWS identify Critical Habitat to the maximxtent that it is prudent and determinable when a
species is listed as threatened or endangeredniénaal consultation results in a Biological Opimi
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prepared by USFWS regarding whether implementaticghe HCP will result in jeopardy to any listed
species or will adversely modify Critical Habitat.

1.5.2 The Section 10 Process — Habitat Conservation Plan
Requirements and Guidelines

The Section 10 process for obtaining a Permit hasetprimary phases: 1) HCP development;
2) formal permit processing; and 3) post-issuance.

During the HCP development phase, the project eppliprepares a plan that integrates the proposed
project or activity with the protection of listedexies. An HCP submitted in support of a Permit
application must include the following information:

« Impacts likely to result from the proposed takirfighe species for which permit coverage is
requested;

« Measures that will be implemented to monitor, mizimand mitigate impacts; funding that will
be made available to undertake such measures;randdures to deal with unforeseen
circumstances;

« Alternative actions considered that would not resutake; and

- Additional measures USFWS may require as necessappropriate for purposes of the plan.

The HCP development phase concludes, and the perogéssing phase begins, when a complete
application package is submitted to the approppatenit-issuing office. A complete application pagk
consists of 1) an HCP; 2) an Implementing Agreen@na permit application; and 4) a $25 fee from th
applicant. USFWS must also publish a Notice of Aaldlity of the HCP package in the Federal Register
to allow for public comment. USFWS also preparesnama-Service Section 7 Biological Opinion; and
prepares a Set of Findings, which evaluates théddet0(a)(1)(b) permit application in the contekt
permit issuance criteria (see below). An EnvirontabAssessment (EA) or Environmental Impact
Statement (EIS) serves as USFWS'’s record of comg#iavith the National Environmental Policy Act
(NEPA) after a 60- to 90-day public comment peldodthe document (see Section 1.5.3). No further
NEPA review is required. An Implementing Agreemisntequired for HCPs, unless the HCP qualifies as
a low-effect HCP. A Section 10 Permit is grantedrup determination by USFWS that all requirements
for Permit issuance have been met. Statutory @ifer issuance of the Permit specify that:

« The taking will be incidental;

« The impacts of incidental take will be minimizeddanitigated to the maximum extent
practicable;

« Adequate funding for the HCP and procedures to leamforeseen circumstances will be
provided,;

« The taking will not appreciably reduce the likelittbof survival and recovery of the species in
the wild,;

« The applicant will provide additional measures HH&FWS requires as being necessary or
appropriate; and

« USFWS has received assurances, as may be reghiaethe HCP will be implemented.

10
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During the post-issuance phase, the Permittee thied esponsible entities implement the HCP, and
USFWS monitors the Permittee’s compliance withHiI@P as well as the long-term progress and success
of the HCP. The public is notified of Permit issaarby means of the Federal Register.

1.5.3 National Environmental Policy Act

The issuance of a Permit by USFWS constitutes eréédction. The NEPA process requires that Federal
agencies analyze the environmental impacts of #wdions (in this instance, issuance of a Permit) a
include public participation in the planning andpiementation of their actions. The NEPA procespdel
Federal agencies make informed decisions with ct4pdhe environmental consequences of their
actions and ensures that measures to protectregeattd enhance the environment are included, as
necessary, as a component of their actions. NEP#plance is obtained through one of three actions:

1) preparation of an EIS; 2) preparation of an BA3) a categorical exclusion (allowed for low-etfe
HCPs). An EA is typically prepared for a moderdtea HCP with an EIS required for high-effect

HCPs. Low-effect HCPs, as defined in the HCP Han#pare categorically excluded under NEPA.
Preparation of an EIS is anticipated for the Avidl&y HCP.

11
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Section 2

ACTIVITIES COVERED BY PERMIT

Activities to be covered by the City HCP Permitlute any activities carried out by, or authorizgd b
the City on covered lands (i.e., the Permit Aremtified in Section 1.3). These activities conefst
Tucson Water development activities and associzpidal improvement projects (CIPs) as described
below.

2.1 Development Projections

A range of development activities is planned in@iky Avra Valley planning area over the next

50 years. In the planning area, portions of 19&&#&s of City-owned lands will be used for futuityC
water development projects. The regional contexttfe planning area is provided in

Figure 1.1-2.

The spatial distribution of these planned land is¢igd to current resource conditions. The resaur
conditions vary greatly within the City Avra ValléyCP planning area, including lands that are largel
disturbed former agricultural lands, ephemeral washith associated xeroriparian habitat, and some
undeveloped land with native vegetation.

2.2 Capital Improvement Projects

2.2.1 Public Water Infrastructure Installation

The development of additional public water infrasture on City-owned lands in Avra Valley may occur
over the next 50 years. The Avra Valley planninggaincludes lands acquired by Tucson Water formwate
rights. Many of these lands are former agricultiaatls and have been highly degraded. The AvraVyall
holdings may also be the primary location for fetwater resources development projects by Tucson
Water. Tucson Water recently completed an updaits 60-year water resources plaviater Plan2000-
2050 (City of Tucson Water Department 2004). Mahthe future activities in Avra Valley are
dependent on decisions still to be made by the aamitsnand the City’s Mayor and Council regarding
enhanced treatment for mineral content (salinityticd) and the utilization of effluent. While the
individual projects that will be required to implent these future decisions are not specificallykmo

the listed activities below encompass the rangeoténtial projects that may be required to meet the
future water needs of Tucson Water’s service area.

The following list of activities is intended to fas inclusive as possible to accommodate futurerwate
resources development projects that may be reqtoresket water demand associated with future urban
growth. The list includes construction and maintexeaof typical water facilities including:

«  Wells

« Treatment Plants

» Reservoirs

« Boosters

« Transmission mains

« Pipelines

12
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« Recharge Basins

« Evaporation Ponds

« Wetlands

« Flood-control projects such as berms and basins
« Administrative buildings and facilities

« Maintenance yards

« Access roads to all facilities

« Solar energy facilities

The Plan would allow for the possibility of brinesposal and related landfill activities encompagsip
to 5,600 acres in addition to the necessary pigslio transport brine. The Plan would also allomilie
possibility of expansion of existing and plannecharge facilities encompassing up to 1,000 acres. |
addition, the Plan would allow for the possibilif/a 100-acre Treatment Plant and a well-field
encompassing up to 600 acres. Additional recovejsvassociated with recharge facilities may be
required and would be anticipated to encompass a4p@ by 100 feet (30.5 by 30.5 meter) sites.
Pipelines conveying recovered, treated or brineekvaay be required, with determination of locationl
length dependent on future decisions of the comiypamd Mayor and Council.

All construction projects are subject to Tucson &atDesign Standards and Tucson Water's Standard
Specifications and Details (Construction Standaad9upplemented by the County (County-City) Public
Improvements Standard Specifications. Surface r&sbo is required on all construction projects,
including revegetation or mitigation of plants matied under the County Native Plant Protection
Ordinance (NPPO).

2.2.2 Maintenance Activities
WATER INFRASTRUCTURE MAINTENANCE
Pipeline and Valve Maintenance

Maintenance activities associated with pipelines aaives include valve exercising, marking bluekesa
for main locations, routine hydrant and main flughichlorine residual and bacteriological testemy
routine inspections to ensure that the existindifi@s are in good repair and in working conditigne
or two person crews with light trucks, 1 ton orslegenerally perform these activities quarterly.

Pipeline and Valve Repairs

Pipeline and valve repairs include repairing maimlreaks and the replacement of leaking andAomdai
valves. The ground disturbance associated wittethesvities generally is limited by easement width
within public ROWSs. These activities are not regylacheduled and typically are performed on an
emergency basis. Construction crews usually consisto to ten people. Project duration typically i
less than one week but can be much longer in egtases. Repair or replacement can include
aboveground installation of temporary pipelinesiintain service.

2.3 Activities Not Covered by the Permit

Activities carried out or authorized by public aivate parties other than the City are not covémgthis
HCP and resulting Permit unless explicitly ideetfiabove. With respect to waters downstream artt lan

13
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outside of the City, covered activities will be sffieally restricted to those impacts resultingrfr&ity
operations and facilities on species using thesamed covered in this HCP.

Activities within the Permit Area that are not cos@ by this HCP include those occurring on: 1) any
properties that have received development permitisd form of an approved preliminary plat at tinest
the Permit is issued; and 2) properties that havepteted or are in the process of completing ai@eat
or Section 10 consultation with USFWS at the titree Permit is issued.

Construction and maintenance of grade control siras and bank protection maintenance is performed
by the PCRFCD and therefore is not covered. Covactities also do not include the operation and
maintenance of facilities used to collect, treatietease water or treated effluent; and the ingatt
increased, decreased, or otherwise altered wagditygar availability, except for those impactsetditly
resulting from activities carried out, or authodzbéy the City and having all required federal pgm

2.4 Implementation of the HCP

Any incidental take of covered species that restis activities associated with the implementaidn

the mitigation measures and monitoring programaassd with the HCP is covered under this HCP.
These covered activities include management ottéathiat is acquired, created, or restored in
implementing the HCP as well as required surveyksmaonitoring activities. Mitigation, management and
monitoring activities implemented by qualified thparties on behalf of the City for these purpadss

are covered.
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Section 3

ENVIRONMENTAL SETTING AND BIOLOGICAL
RESOURCES

This section provides an overview of the environtaksetting and biological resources in Tucson and
the adjacent lands that are relevant to this HG#atiEg habitat conditions and population status fo
covered species are contained in Section 4, Co#pedies.

The Avra Valley planning area includes approximated,821 acres of City-owned land located in
unincorporated Pima County, between the Tucson Kdansto the east and the Waterman and Roskruge
Mountains on the west. This planning area conksgely of noncontiguous formal agricultural

properties, which the City purchased during the0s9hd 1980s for the purpose of acquiring thosemwat
rights tied to the lands.

3.1 Physical Setting

Tucson is situated within the Basin and Range Rlgyaphic province. Broad, alluvial basins lying
between relatively isolated mountain ranges ansediged uplands typify this province. Within this
province, sediments from the mountain ranges amisg filling the intervening basins (Bates and
Jackson 1997). The Tucson Basin forms a porticghefipper Santa Cruz River Basin, which
encompasses approximately 750 square miles (1({#8e kilometers). The ephemeral Santa Cruz River
parallels the mountain fronts and drains towardsbrthwest to its confluence with the Gila River.
Mountains bordering the Tucson Basin include th&&&atalina and Rincon Mountains to the northeast
and the Tucson Mountains on the west. The San@ifatnd Rincon Mountains reach a maximum
elevation of approximately 9,100 feet (2,776 mgtewhile the Tucson Mountains reach approximately
4,700 feet (1,434 meters). The Rincon Mountaingcamprised of folded and foliated banded gneiss,
schist, and granite of Precambrian age, overlai@idsyiary and younger alluvial and colluvial depssi
Often the colluvium forms a thin cover over peditngumrfaces. In the Tucson Mountains, the dominant
geologic formations include Permian and Cretacéimestone, arkose, red beds, and Tertiary intrigsive
and volcanics. Quaternary gravels are also presehtover most of the pediments (Streitz 1962). The
lower flanks of the Tucson and Rincon Mountainsareered by terrace deposits or other alluvium
ranging from 100 feet (30 meters) thick near thecBih Mountains, to approximately 400 feet

(122 meters) thick near the Tucson Mountains (Mati®ark Service [NPS] 1995). The geologic pattern
of the Santa Rita Mountains, with Mount Wrights&mE3 feet [2,883 meters]) as the highest point,
includes thrust faults with slices of Paleaozoisentary rocks sitting astride or leaning up agiamn
Precambrian core (Chronic 1983). An especiallydaluvial fan, with numerous stream-cut channels,
spreads out below the Santa Rita Mountains.

The Tucson Basin is filled with fluvial, lacustrirend debris flow deposits derived from the erosibn
the surrounding mountains farther up the drainAtjghe center of the basin is a dissected graben
structure where large accumulations of fine-graisediments and evaporites are present (Leake and
Hanson 1987). Alluvial fan deposits occur alonggbemeter of the basin, while river channel and
floodplain deposits are common on the basin flaw make up the larger proportion of the fill. Basin
deposits are typically Tertiary and Quaternaryga,aand may be as much as 8,000 feet (244 meters)
thick (Streitz 1962). Geologic factors controllée formation of the valley fill and determined the
textural and structural relationships of the basidiments. The characteristics of the sedimerttgin
control the occurrence and movement of surfacerveate groundwater in the basin (Kidwai 1957).
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Figure 3.1-1. Geology within and around the planning area.
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Figure 3.1-1 shows the geology of the planning arehsurroundings as mapped by the Arizona
Geological Survey in 1988 and later digitized by Bureau of Land Management.

Soils in the Tucson Basin, which were formed bysemo of surrounding mountain ranges, are typically
shallow, coarsely textured, and well-drained onrttwaintain slopes. Soils on the bajada are allandl
contain sandy or rocky areas with distinct plasbagtions (NPS 1995). These soils lend themsetves
rapid recharge, although recharge normally doesomir outside stream channels because antecedent
soil moisture is usually very low, evaporation &yhigh, and rainfall amounts are insufficienptesh

the wetted front to ground water depths. An impexihe layer of caliche frequently forms at this dept
which can limit plant establishment and growth. &8ese alluvium within stream channels, fans, and
bajadas is very permeable, streams spread oubaidlyr lose flow as they leave the steep mountain
gradients and enter the alluvial flats (Osterka®@p3h).

The HCP planning area is located within the Tud&ctive Management Area (Tucson AMA) (figure
3.1-2), which includes the Avra Valley Sub-basin #me Upper Santa Cruz Sub-basin north of the Pima
County—Santa Cruz County line. The Tucson AMA ie ohfive AMAs in the state established pursuant
to the 1980 Groundwater Management Act (GMA). Thesbn AMA has a statutory goal of achieving
safe-yield by 2025 and maintaining it thereaftefeSyield means that the amount of groundwater
pumped from the AMA on an average annual basis doesxceed the amount that is naturally or
artificially recharged. Ground water in the Tuc&asin occurs under confined or water table condfitio
Permeability is greatest in the streambed of thee5@ruz River; a perched sand and gravel aqufer i
isolated from the underlying regional aquifer bipigk clay lens. Groundwater depth in the planranga
ranges from 70 to more than 200 feet (21 to 61 reetkelow ground surface.

Elevations within the Avra Valley planning areagarfrom approximately 1,884 feet (574 meters) at th
northernmost parcel to 2,655 feet (809 meterd)easbuthernmost parcel (Figure 3.1-3). There ave fe
bedrock outcrops in Avra Valley; however, nonelacated within the Avra Valley planning area. The
landform characteristic of the Avra Valley planniaga is deep valley fill, with materials derivedr

the Tucson Mountains to the east and the WatermarRaskruge Mountains to the west. Soils are deep
alluvial and consist of varying proportions of salwéim, and gravel.

The major drainage through Avra Valley is Brawleya$M, which is a complexly braided system with
many small tributaries. Brawley Wash is the doweestn continuation of Altar Wash, and is a major
tributary of the Santa Cruz River. The Brawley Wagstem is joined by two major washes: Black Wash
from the Snyder Hill-Javier region and Blanco Wasim the Roskruge-Waterman mountains region.
According to Rosen (2005), who conducted an ecodgeconnaissance of Avra Valley, large portions
of Brawley Wash are highly degraded barrens wittbadsoils and low perennial plant diversity. Rosen
suggests that Blanco Wash contains a higher piiopast relatively intact natural environments than
Brawley Wash.

Because Avra Valley is generally flat, floodwateaidage throughout most of Avra Valley is by sheet
flow, which collects in a few tributaries of Brawl&/ash, or impounds behind human-made structures,
such as roads and berms. Much of the Avra Vallagmhg area is within the Federal Emergency
Management Agency (FEMA) Designated 100-year fltmidpMajor flood events occurred in this area
in 1983 and 1993, with water remaining for sevarahths on some of the Avra Valley planning area
parcels. Evidence of flooding in Avra Valley inckgldead trees, bare ground, and deep silt deposits.
Following the 1993 floods, some impediments toaeefflow (i.e. berms) were removed and some
drainage ditches were dug. These actions may rdduae flood impacts to the Avra Valley planning
area.
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Figure 3.1-2. Surface water (ephemeral, except for effluent-dominated Santa Cruz River), riparian

ecosystems, and water management.
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There is no naturally occurring perennial surfaegewwithin the Avra Valley planning area, or
elsewhere within Avra Valley. However, the Centkalzona Project (CAP) canal conveys Colorado
River water north-to-south through Avra Valley as®leral CAP water recharge basins have been
constructed on City land in Sections 5 and 8, Tdwn$4 South, Range 11 East. The Santa Cruz Rsver i
an effluent-dominated stream. Approximately 70,80fe-feet per year (af/yr) of wastewater is cutyent
treated to the appropriate Surface Water Qualiéyn&irds by the two metropolitan treatment plants
owned and operated by Pima County: Roger Road Waste Treatment Facility and Ina Road Water
Pollution Control Facility. The majority of this wex is discharged into the Santa Cruz River asiexfii.
The Santa Cruz River crosses the northern bouradakyra Valley, intersecting three parcels withiret
Avra Valley planning area discussed in this reg8imnpson Farm North, Santa Cruz Farm, and Martin
Farm). These parcels, and the other City-ownedeptigs in Avra Valley, are described in detail in
SWCA (2003a).

3.2 Climate

The average precipitation at the Tucson Internatiéirport is between 11 and 12 inches

(28 to 31 centimeters) per year. However, actuatipitation within the three HCP planning areasesr
as a result of elevation differences. Tucson Irattonal Airport is located at an elevation of 2,648t
(806 meters) above mean sea level. Lowe (1964)attd that an increase in elevation of 1,000 f&@5 (
meters) results in an increase in annual precipitadf 4 to 5 inches (10 to 12 centimeters). Priatijpn
occurs in a bi-seasonal pattern during summer nm ssand winter storms. Winter temperatures in the
Tucson Basin range from an average low of 38 degfabrenheit (°F) (3 degrees Celsius [°C]) to an
average high of 67°F (19°C). In the summer, theagelow is 71°F (22°C), and the average high is
101°F (38°C) (NOAA 1997).

Southern Arizona has been experiencing droughtitiond since 1996 (Jeff Phillips, USGS water
resources specialist, unpublished information).tRerTucson area, the period between September 2005
and January 2006 was the driest ever, with just véh (0.025 centimeter) of precipitatiofirizona

Daily Star2006). In the planning area, the absence of thstf@sses vegetation and wildlife populations
and increases the threat of wildfire; the presafidriffelgrass, a drought-tolerant forage grasshér
exacerbates the threat of wildfire.

3.3 Vegetation

Vegetation communities within the Avra Valley plamgparea include upland and riparian

(Figure 3.3-1, Table 3.3-1), both of which haverbegtensively modified by human activities. Upland
vegetation communities include semidesert grassfaodoran desertscrub, and Sonoran vacant or fallow
land. Riparian vegetation communities include Sanatesertscrub xeroriparian and Sonoran riparian
deciduous woodland.

Semidesert Grassland is present at the south etheé dfvra Valley planning area (Buckelew Farm and
Duval/ Pennzoil Farm parcels) at an elevation rasfggproximately 2,300 to 2,655 feet (701 to

809 meters). The dominant tree in this communithésvelvet mesquitdPfosopis veluting and the
dominant shrub is creosote bush. Additional shpdz®s include burroweets¢coma tenuisecjand
shakeweedGutierrezia sarothrag Grass species include poverty threeainis(ida ternipe, purple
threeawn A. purpured, needle gramaBputeloua aristidoidgs feather fingergras<hloris crinita), and
Lehmann lovegras&(agrostis lehmannianawhich may be the most abundant grass specibgiAvra
Valley planning area. Another exotic grass, buffedg, is a major problem in the Avra Valley plagnin
area.
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Table 3.3-1. Vegetation / Land Cover Type in Avra Valley Planning Area

Biome and Series / Land Cover Type Acres Percent

Agriculture / Developed / Water / Bare Ground: Agriculture - Active 3,663 18.48
Agriculture / Developed / Water / Bare Ground: Abandoned 9,764 49.26
Agriculture / Developed / Water / Bare Ground: Developed 54 27
Agriculture / Developed / Water / Bare Ground: Stream Bed 7 .04
Scrub-Grassland (Semidesert Grassland): Shrub —Scrub Disclimax 448 2.26
Sonoran Deciduous Swamp and Riparian Scrub: Shrub —Scrub Disclimax 8 .04
Sonoran Desertscrub: Creosote — Bursage 548 2.76
Sonoran Desertscrub: Paloverde — Mixed Cacti 1,642 8.29
Sonoran Desertscrub: Shrub — Scrub Disclimax 2,008 10.13
Sonoran Riparian and Oases Forests: Cottonwood - Willow 9 .05
Sonoran Riparian and Oases Forests: Shrub — Scrub Disclimax 1,670 8.42
Total 19,821 100.00

Sonoran Desertscrub is the most prevalent, natagdtation community within the Avra Valley
planning area. It occurs on portions of the Avrdl&aplanning area that have not been used preljious
for agricultural production. The dominant vegetatin this community is dependent to a large degree
slope, soils, and exposure. Creosote bush andjkeid@afl bursageAmbrosia deltoideaare dominant on
lower elevation lands that are flat and generadlyenvery deep, fine alluvial soil. The vast majodf the
undisturbed upland vegetation within the Avra Vialidanning area is dominated by these two species.
Foothills palo verdeGercidium microphyllur triangle-leaf bursage, and cacti dominate tighéri
elevation rocky slopes located at the edges of Maitey. SaguarosGarnegiea giganteanay be
present, although there are few within the Avral&aplanning area.

Agricultural lands are the most numerous within Awea Valley planning area. These communities
consist primarily of fallow and vacant lots withtime urban setting. Rosen (2005) concluded that roany
most former agricultural lands owned by the City ancceeding toward viable natural habitat coruitio
supporting diverse plant communities. Plants conmynestablished here include velvet mesquite,
burroweed, desert broom, desert globe mall8ph@eralcea ambiglaprickly Russian thistleSalsola
tragug, silverleaf nightshadesplanum elaeagnifoliumwestern tansymustar®¢scurainia pinnatg
shaggyfruit pepperweed épidium lasiocarpum and several species of grasses, mostly nonenadm
some of the City-owned lands, non-native grassee planted in the 1980s. Mowing of vegetation
occurs periodically on many parcels within the AVialey planning area. The goal of this management
technique is to prevent weed growth, but it alsetha@ consequence of preventing succession taia shr
or tree-dominated plant community. Sonoran ripaaad oases forest is a riparian community dominated
by velvet mesquite (as trees) or Fremont cottonw@agbulus fremont)iand/or Goodding willowSalix
gooddingi).

This vegetation type is typically dominated by stanally diverse stands of velvet mesquite thagean
from open to dense. Mesquites sometimes have a éampunt of mistletodPhoradendron californicuin

a native parasite that may indicate stress tordest Other species commonly present in this vegeta
type are catclaw acacia and blue palo verde. Migspecies include pitseed goosefdohénopodium
berlander), lotebush Zizyphus obtusifolia burrobrush, desert broom, and four-wing saltb@sttkly
Russian thistle, camphorweddgterotheca subaxillar)s and several species of grasses, vines and forbs
are present in the understory. Trees may be mare30 feet (15 meters) tall and very dense. Other
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species commonly found in this community includvetash Fraxinus pennsylvannicear.veluting),
netleaf hackberryGeltis reticulatg, velvet mesquite, and saltced@a(narisk ramosissima

3.4 Wildlife

Wildlife habitat for any given species can be luestcribed as a combination of vegetation and landfo
Landform, in turn, reflects topography, soil, aridey habitat features. The Avra Valley planningaare
contains areas that have been extensively modiffednching, agriculture, floodplain modificatiordff
Road Vehicles (ORVs), wildcat dumping, and othanhuo activities. Human activity in some cases
extends back more than 12,000 years. The wildbfaraunities present reflect these differences in the
level of human activity.

Areas of valley bottom with intact native vegetatgupport wildlife characteristic of the Lower Caldo
River Valley Subdivision of the Sonoran Desertsdoigme. These areas are important to some spefcies o
wildlife, notably western burrowing owAthene cunicularig ground snakeSonora semiannulajaand

the Tucson shovel-nosed snalipnactis occipitalis klaubeyi Soil conditions, rather than vegetation,
are a key habitat feature for many fossorial sgeiciehe uplands of Avra Valley. Rosen (2005) found

that mammal burrows were abundant and diverse@ati several of the former agricultural fieldshivit

the Avra Valley planning area.

Xeroriparian vegetation, associated with BrawleysWWand Black Wash, is present on several parcels
within the Avra Valley planning area. These wastridors support a higher density and diversity of
birds and mammals than do adjacent uplands. Teypmbvide important habitat linkages for a variety
of species, including cactus ferruginous pygmy-ahédt move between habitat patches.

The Avra Valley planning area supports a wide vgrid reptiles, including sidewindeC¢otalus
ceraste} western diamondback rattlesnak¥dtalus atroy, common gopher snakBifuophus
melanoleucus western whiptailCnemidophorus tigrjs desert iguanadjpsosaurus dorsal)s zebra-
tailed lizard Callisaurus draconoidgsand tree lizardrosaurus ornatus Notable and common
breeding bird species include rufous-winged spaf@wophila carpali$, Swainson’s hawkButeo
swainsonij, Western kingbird{yrannus verticalis curve-billed thrashefMpxostoma curvirostje
verdin Auriparus flavicepy ash-throated flycatcheiarchus cinerascefscactus wren
(Campylorhynchus brunnei-capillysNorthern mockingbirdNlimus polyglottoy greater roadrunner
(Geococcyx californiangyswhite-winged doveZenaida asiaticp and mourning doveZgnaida
macrourg. Mammals common to the area include the rourlddajround squirrel§permophilus
tereticaudu} white-throated woodratNgotoma albigula kangaroo rat@ipodomysspp.), pocket mouse
(Perognathusspp.), desert cottontail rabbit, black-tailed jaddbit, and coyote. Rosen (2005) found
antelope jackrabbitgpus aller), a southwestern endemic species, to be abundadity-owned
properties south of Ajo Way at Three Points.
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Section 4

COVERED SPECIES

4.1 Introduction

The City of Tucson is covering seven species asgbdine Avra Valley Habitat Conservation Plan
(HCP):

» Lesser long-nosed bat;

« Cactus ferruginous pygmy-owl;

« Western burrowing owl;

« Tucson shovel-nosed snake;

« Ground snake (valley form);

- Pale Townsend'’s big-eared bat; and

« Western yellow-billed cuckoo.

The purpose of the habitat conservation planninggss and subsequent issuance of an Incidental Take
Permit (Permit) is to authorize the incidental takéhreatened or endangered species. Generalyite
applicants include all federally listed wildlifeexpes likely to be incidentally taken during the Ibf the
Permit. It is also advised to address unlistedispdn the HCP permit area that are likely to beefi
within the foreseeable future or within the lifetbé Permit. The Permit applicant usually wants to
consider including Federally listed plants in theHto avoid jeopardizing these species, as preiailit
section 7(a)(2). This section presents the spegiesific baseline conditions in the City HCP plangni
area. Each species is individually addressed. &adn species, baseline information is presentetien t
species’ status and distribution, life history &radbitat requirements, existing population statuk an
habitat conditions in the HCP planning area, artém@l impacts to the species from the proposed
covered activities. In consideration of this infation, Section 5 will list biological goals and ebjives
for each species and describe the conservatiomgmomtended to minimize and mitigate impacts of
covered activities pursuant to those goals andctibgss. Section 6 provides an evaluation of theatf
on each species of implementing the HCP.

To facilitate the development of a conservatiorgpam for the City HCP, the existing habitat modets
all target species were evaluated with respecetogived accuracy of extent and distribution witthie
City’s HCP planning area. For all seven of the cedespecies, the City’s Technical Advisory Comnaitte
recommended that the County’s SDCP habitat modelbenused for the Avra Valley HCP as they did
not provide a sufficient level of detail. The Ciyhabitat models were developed based on input tihem
Technical Advisory Committee (TAC), USFWS staffcdb species experts, or the Town of Marana’s
HCP species habitat models.
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4.2 Lesser long-nosed Bat ( Leptonycteris curasoae
yerbabuenae )

4.2.1 Population Status and Ecology
RANGE AND DISTRIBUTION

The range of lesser long-nosed Hagtonycteris curasoae yerbabuehagtends from El Salvador, in
Central America, northward through much of southemestern, and northwestern Mexico, including Baja
California, to south-central and southeast Arizand southwest New Mexico. In Arizona, lesser long-
nosed bais found from the Picacho Mountains to the Aguadeulountains in the southwest and the
Galiuro and Chiricahua mountains in the southdagufe 4.2-1). There are also two late-summer g=cor
of immature individuals from the Phoenix area and fsom the Pifialeno Mountains.

TAXONOMIC UNIQUENESS

The lesser long-nosed bat was formerly known ab&ars long-nosed bat.( sanbornj. The Sanborn’s
big-eared bat and the greater (= Mexican) long-tidise (. nivalis), prior to 1957, were considered to be
the same species. The greater long-nosed batsted &s endangered at the same time as the Samborn’
big-eared bat. Taxonomic work completed after fiecges was listed (Cockrum and Petryszyn 1991)
concluded thak. sanborniis conspecific with.. curasoaeand recognized two subspecies, a northern
subspecies( c. yerbabuenae L. sanbornj and a southern subspeciés¢. curasoap Wilkinson and
Fleming in 1995 (USFWS 1995) confirmed the gendiitinctness of the two L. curasoae subspecies,
along with the L. curasaoe and L. nivalis species.

POPULATION STATUS AND THREATS

Range-wide Population Status and Threats. The lesser long-nosed batcurrently federally listed as
endangered. Populations are believed to have eecsignificantly, and federal listing was basedhan
reduction of the number of maternity colonies aadlidies in the size of remaining maternity coloriies
Arizona and Sonora as a result of exclusion anaitiance. Additionally, it was believed that theder
long-nosed bat might have been negatively affectedl large areas of northern Mexico by reductions i
the availability of native agaves from harvestinglbcal manufacture of mescal and tequila. Heavy
browsing on newly emergent flower stalks of agdweboth cattle and deer also has been suggested as
possibly decreasing foraging opportunities and trargributing to declines in these bats. However,
Cockrum and Petryszyn (1991) found little evidetecdocument a long-term declinelieptonycteris
populations in Arizona, New Mexico and Sonora, eewknt surveys have indicated that population sizes
are much larger than those reported in the 1980sr{&h and Snow 2003).

As of 1994, major roosts (maternity and non-matgynivere documented at 20 general locations in
Arizona and Mexico (Table 4.2-1). Population estiesaare from 1992-1993, except where otherwise
noted (USFWS 1995).

Arizona Populations Status and Threats. Arizona is at the extreme northern edge of teedelong-
nosed bat’s distribution. In addition to its fedestatus, the bat is a state endangered specisselL®ng-
nosed bats are known to occur in Arizona from thiernational border north to the Picacho Mountains,
and from the Chiricahua Mountains west to the ADu&ce Mountains (AGFD 2003a).
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Leptonycteris curasoae yverbabuenae occurrences in Arizona
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A Majer Waterways
[] County Lines Heritage Fund

Heritage Data Mansgement System, January 1, 2004 Lottery dollars at work

Figure 4.2-1. Habitat range and occurrence of the lesser long-nosed bat in Arizona. Points represent all
occurrences of one or more individuals, including netting records based on locations reported in the
HDMS. Source: AGFD
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Table 4.2-1. Known Bat Locations and Population Estimates from Arizona and Mexico

Site Location Roost Type Population estimates
Bluebird Mine Cabeza Prieta National Wildlife Refuge,  maternity ca. 3000
Pima County
Copper Mountain OPCNM, Pima County maternity 10,400 adults (early May)
Mine 20,000 adults (mid-May) 17,909 (July)
15,166 (August)
Old Mammon Mine near Casa Grande, Pinal County maternity ca. 3600 adults/young

Patagonia Bat Cave

CNF, Santa Cruz County

transitory roost

19,800 adults/young
55,000-58,000 (Aug. 13, 1994)
38,000 (Aug. 25, 1994)

19,800 (Aug. 29, 1994)

3,400 (September 1994)

Hilltop Mines Chiricahua Mountains, Cochise County  transitory roost 200-400
Box Canyon Crevice Saguaro National Monument, Pima transitory roost 211 (1967)
County (possible 1-2 (1991)
maternity)
Manila Mine Fort Huachuca, Cochise County transitory roost 20-45 (1991)
1,400
State of Texas Mine Cochise County non-maternity ca. 20,000

12,550 (mid-Aug. 1994)
14,000 (late Aug. 1994)

Cave of the Bells

Pima County

non-maternity

1,500-2,000 (1987)
no bats documented since 1989

Pinacate Cave Sonora, Mexico maternity more than 80,000 adults (1992)
ca. 130,000 adults (1993)

Tajitos Mine Sonora, Mexico maternity

Cueva del Tigre Sonora, Mexico maternity ca. 1,000 adults

Sierra Kino-Isla Sonora, Mexico maternity up to 2,600 adults (1989-1995)

Tiburron Caves

Santo Domingo Mine Sonora, Mexico maternity ca. 1,000 adults (1992)

more than 20,000 adults (1993)

Isla San Andres Cave

Jalisco, Mexico

non-maternity

more than 50,000 adults

Cueva “La Mina”

Jalisco, Mexico

non-maternity

more than 20,000 adults

Gruta Juxtalahuaca Guerrero, Mexico maternity ca. 2,000 adults

Cueva “Rancha Chiapas, Mexico maternity

Tempisque”

Cueva “La Capilla” — Baja California Sur, Mexico maternity ca. 20,000 adults and young
San Antonia Mine

Cueva Mulege Baja California Sur, Mexico maternity

Loss of agaves by grazing, agricultural harvedd, dgvelopment has reduced foraging habitat foetess
long-nosed bats in Arizona and elsewhere in itgeahoss and disturbance of roost sites also pose a
significant threat to lesser long-nosed bats andocaur through:

« Recreational caving and mine exploration;

« Closure of abandoned mines for hazard abatement;

+ Renewed mining;

« Vandalism; and

« Exclusion of bats.
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Efforts are underway in some locations to protecvih and potential roosts. For example, at thregela
maternity colonies in Arizona, various measuresHhasen implemented to protect the utility of the
roosts. Several caves and mine adits in southea&tezona have been gated with interpretive signs
placed nearby in an effort to protect the suitapoif these sites for roosting. Colossal Cave atdihse of
the Rincon Mountains is developed for tourism, fiegently steps have been taken to restore patte of
cave in an effort to attract lesser long-nosed tmatse it as a maternity roost, as they did winél1960s.
It is uncertain, however, whether bats will re-quga site once it has been abandoned. Cave ofdle B
in the Santa Rita Mountains was documented as axtiny lesser long-nosed bats from 1987 through
1989. In September 1989, a ‘test’ bat gate waslieston the cave, after which the number of bats
rapidly dwindled. A permanent gate was installedrduthe winter and spring of 1990; however, nsbat
returned that year and none have been documeritegithe cave since (USFWS 1995).

4.2.2  Ecology

LIFE HISTORY

Lesser long-nosed bats are migratory. In SeptemnteiOctober, they migrate to Mexico, where they
breed and spend the winter. Females return to Asizmegnant as early as the second week in April. |
late April through late July, pregnant females ceggte at traditional roost sites, give birth sside

their young. Maternity colonies may number in thiadireds or thousands and in a few places in tre ten
of thousands. Males form separate, smaller coloRi@males give birth to one young each year in May.
Young can fly by the end of June. Maternity coleneeak up by the end of July, at which time female
and young move to higher elevation areas (up toa®h&00 feet).

HABITAT REQUIREMENTS

Habitat associations of the lesser long-nosed &gt seasonally in Arizona. From April to July, flesser
long-nosed bat is known to occupy Semidesert Gaadsland Sonoran Desertscrub at elevations below
3,500 feet (AGFD 2003a). From July to late Septavelaely October, the bats migrate to Madrean
evergreen woodland (oak transition regions) atatlexs up to 5,500 feet (AGFD 2003a). Within these
plant communities, lesser long-nosed bats requicectitical resources: suitable day roosts andaafit
concentrations of food plants. The distributiorttadse resources will determine where these bats
specifically occur.

In Arizona, lesser long-nosed bats feed on flovagic the fruits of saguaro and organ pipe cactus
(Stenocereuthurberi) in early summer and agave flowers later in tharser and early autumn. Nectar,
pollen, and fruit of columnar cacti provide neaalyof the energy and nutrients obtained by pregaad
lactating females roosting in the Sonoran Desdtiénspring and early summer (USFWS 1995). A few
insects may be eaten incidentally when feedingemtan. In Arizona, Palmer’s agavikgave palmeji
appears to be the only agave used by lesser lopgdnmats. Lesser long-nosed bats have been reported
visit hummingbird feeders at night in the Huachu€hiricahua, and Santa Rita Mountains, along with
those in the Greater Tucson metropolitan area.ngusiinter in Mexico, primary food plants as ideieiif

by pollen appear to bEéeiba, Bombaxandlpomoea The spring migration of the lesser long-nosed bat
from central Mexico northward is thought to follalae sequential blooming of certain flowers.

Lesser long-nosed bats leave daytime roosts alndubar after sunset to feed. After feeding, thgytdl
night roosts, which may be different from day repsb rest and groom. As they groom, they remoee th
pollen sticking to their fur with their claws artten lick it off their claws. This ingested polleropides
proteins and other nutrients not obtainable froctare
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It is not yet clear how important this bat is gmo#inator of saguaros and the agave species wiibhnit
is associated in Arizona, since populations ofdéh@ants also exist well outside the known rangghisf
bat. Despite several characteristics of chiropteitgpdiurnal insects appear to play an importahe in
pollination of A. palmeri

For day roosts, the lesser long-nosedusat caves, mine tunnels, and occasionally, oldibgs. This

bat appears to be the most dependent of the Narttridan bat species on the availability of inactive
mines, and most Arizona records are from inactiuges1 Proximity to humans does not necessarily pose
a threat to this species (USFWS 1995). Charadtidtat render potential roost sites “suitabla”lésser
long-nosed bats are unclear, but maternity roestd to be very warm and poorly ventilated, at least
where the young are actually raised. These chaistate could reduce the energetic requirements of
adult females while they are raising their youn@BWS 1995). Another factor that may influence roost
suitability is interactions with other bat speciessser long-nosed bats have been documented gharin
roost sites with up to four other bat species; hawgit typically roosts separately from the otbats,

such as by moving deeper into the cave or minedst(USFWS 1995). At the Patagonia Bat Cave,
lesser long-nosed bats do not arrive in significamhbers until late July, after a large materndalony of
Myotis veliferhas moved on from the site (USFWS 1995).

Like many other bats, individuals béptonycterisuse night roosts for digesting their meals. Niglusts
can be the same roosts used during the day ontagtsise other caves or mines, or even rock crevices
trees and shrubs, and occasionally, abandonedrmslUSFWS 1995). The extent to which night roosts
represent essential habitat in this species igntlyrunknown.

The choice of roost sites and migration routesatse influenced by proximity to suitable foraging
habitat. The availability of any roost site is lik¢he most critical consideration; however, théahility
of that site and its ability to support bat popigias over the long-term depends on the availalslitgt
persistence of sufficient foraging habitat neald$FWS 1995).

4.2.3 Baseline Conditions

PLANNING AREA POPULATION STATUS

According to HDMS (AGFD 2003a), there are no knawast sites within the Avra Valley planning
area; the nearest known roost site is approximat&iyiles to the northwest. Historic records intéca
populations previously existed in the Picacho Maint (last observed in 1998) and the Santa Catalina
Mountains (last observed prior to 1986). Within Ri@ounty, the largest known maternity roost in Nort
America is found in an abandoned mine adit in Coppaeuntain at Organ Pipe Cactus National
Monument (County 2000a).

HABITAT IN AND NEAR THE PLANNING AREA

Suitable roost sites are not believed to occuh@n@ity, but Sonoran Desertscrub habitat within ity
limits provides potential foraging habitat for lesgong-nosed bats (County 2000b).

SDCP Habitat Model. A habitat model for the lesser long-nosed bat waglbped as part of the SDCP
(Recon 2002). This habitat model consisted of tiewing four primary variables:

« Elevation;
» Slope;
« Carbonates; and
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« Vegetation.

A series of categories was assigned to each of Wesables, and each category was ranked a0, 1,
and 3, with 0 indicating that the category provideshabitat value and 3 indicating that the catggor
provides high habitat value. The three variableseveembined to provide an overall habitat valueafor
given area (Table 4.2-2).

Table 4.2-2. Habitat Potential Ratings for Characteristics of the Variables Used in the
Lesser Long-Nosed Bat Habitat Model in the SDCP

Variable/Category Habitat Potential Rating

Elevation

194 to 400 meters
401 to 600 meters
601 to 800 meters
801 to 1000 meters
1001 to 1200 meters
1201 to 1400 meters
1401 to 1600 meters
1601 to 1800 meters

N N N N N N N NN

1807 to 2000 meters

Slope

Moderate
Steep

Flat within % mile of Moderate to Steep Slopes

P N W W

Flat within 2 miles of Moderate to Steep Slopes

Carbonates

Carbonates 2

Area within 1 mile of carbonates 1

Vegetation

Pifion-Juniper (122.41)

Pine (122.82)

Encinal (Oak) (123.31)
Oak-Pine (123.32)

Manzanita (133.32)

Mixed Evergreen Sclerophyll (133.36)
Mixed Grass-Scrub (143.15)
Shrub-Scrub Disclimax (143.16)
Paloverde-Mixed Cacti (154.12)
Urban (999.2)

NN R R R R R R R e

Source: Recon (2002) Priority Vulnerable Species Analysis and Review of Species Proposed for Coverage by the
Multiple Species Conservation Plan.
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AvraValley HCP Lesser Long-Nosed Bat Habitat M odel.

The LLNB habitat model for the Avra Valley planniagea is based on vegetation structure needed for
foraging. According to Scott Richardson, USFWS, IB_fdrage through native vegetation within
riparian areas (City of Tucson 2007). As such,GR€0 over-wintering / WYBC habitat models were
used for the LLNB. Figure 4.2-2 shows the poterttidtable habitat for the bat within the plannimgaa

of which there are 2,097 acres. Since CFPO (for-awetering) and WYBC have the same habitat
requirements within the planning area as the LLB,potential suitable habitat is identical.

IMPORTANCE OF THE PLANNING AREA IN SPECIES’ RANGE A ND ECOLOGY

The nearest known maternity colony is approximadé&ymiles northwest of the City (Old Mammon
Mine), although historical records indicate tharthwere maternity colonies approximately 30 ntites

the northwest (Picacho Peak) and 5 miles east cddru(Colossal Cave). Known non-maternity sites are
located approximately 20 miles northeast of Tug&anta Catalina Mountains), 15 miles south of
Tucson (Cave of the Bells), and 5 miles east olsbugBox Canyon crevice) (USFWS 2000a, 2002b,
2002c). The nearest individual was documentedarSiinta Catalina Mountains, within Tucson’s
northeastern boundary. All of the known roost siteBima County are protected by land management
agencies and large areas of potential forage hataitabe found within the various national Parks,
Monuments, and Wildlife Refuges (County 2000a).

There is little potential for colonies to occurTincson. The Santa Catalina Mountains extend into
Tucson, but the areas within the range having sogmt mining activity are located outside the Gity
boundary. The Tortolita Mountains, which are lodgtest north of Tucson, have no history of sigrfit
mining activity and there are no known mine tunnieit could be used as maternity roosts by the bats
The Tucson Mountains extend into Tucson, but thés also has no history of mining activity and no
documented bat records. The northern end of thea$ita Mountains extend into the southern end of
Tucson, but the areas within the range having ogmt mining activity are located south of Tucson.

The foraging radius dfeptonycteridats may be on the order of 30 to 60 miles. Baseithis
information, portions of Tucson provide foragindhat for lesser long-nosed bats. The extent ofafise
the Tucson area by foraging bats has not beenndieked; however, given the distance of foraging tadbi
in the City from the nearest known occupied ro¢sfsmiles), the level of use is likely low.

Local and regional movements of lesser long-noses &re largely unknown. However, given the City’s
location and the fact that the City appears to sttguitable foraging habitat for the bats, Tucsonld
serve as a corridor for movement between roodtseirslate, Santa Catalina, and Santa Rita Mountains
as well as for seasonal migrations.

In early 2007, USFWS staff addressed the Techiidalsory Committee with regard to the status of
LLNB within the Avra Valley HCP planning area. ScBichardson (USFWS) reported that the species
does occur within the planning area and that ttsepetential for incidental “take” to occur. He &dd

that in terms of take, the needs of LLNB are: Dsteites (maternity, transition, night roosts)fdpaging
resources (pollen, nectar, saguaro fruits, agaggnand pollen, and hummingbird feeders); and 3)
habitat connectivity (ability to move between foeagsources and roosts). Since there are roostasite
foraging resources on either side of Avra Valléys important appropriate vegetation be presetitiwi
the Avra Valley corridors. The species need thesgdors to move between sites . He added that any
disturbance that prevents movement through moveowritors (e.g. fragmentation of washes and
drainages) would constitute “take.” (City of Tucs207)
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Figure 4.2-2. Lesser long-nosed bat existing potential habitat.
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4.2.4

Threats and Management Needs

POTENTIAL THREATS AND STRESSORS

Potential threats and stressors for the lesserioisgd bat are detailed in table 4.2-3.

Table 4.2-3. Potential and Current Threats and Stressors for Lesser Long-Nosed Bat

Stressor/Threat

Relevance to Species

Habitat Loss

Breeding

Caves or mines act as maternity roost sites for pregnant females arriving from winter roosts in Mexico
and northern South America. Birth and lactation are likely to coincide with peak columnar cacti flower
availability.

Foraging

As highly specialized nectar-, pollen-, and fruit-eaters, the bat depends on the resources of saguaros
and agave species. The bat will forage over great distances, but prefers to conserve energy resources
by foraging as close to roosts as possible. Limited data collected in 2006-2007 show some bats will
travel 70km round trip to forage at hummingbird feeders. Preliminary telemetry studies suggest that
the bat may avoid urban areas, preferring to travel around highly- urbanized areas or along wash/river
corridors where there is less light and lower density development.

Wintering

Migratory stops

Roost preferences

The species winters in Mexico and northern South America. Winter roosts are generally caves or
mines. Vandalism of winter roosts is a significant threat to the bat.
Caves and mines are used as roosts during migration.

Caves and mines are extremely important as roosts for this bat.

Habitat Alteration

Vegetation
composition/density

Columnar cacti and agaves provide forage resources for the bat.

Invasive plant species

The spread of buffelgrass can alter fire regimes within the bats foraging habitat. In general,
buffelgrass increases the chances of wildlife outbreak, which could destroy native forage plants.

Drought

Can lead to failure of saguaro and agave blooms, important forage for this species. Some bats may
be using nectar from hummingbird feeders as an alternate food source when stressed by drought
conditions

Edge effects

Inconclusive. However, preliminary telemetry studies suggest that the bat avoids highly urbanized
areas or areas with high amounts of artificial lighting.

Breadth of resource
use

The bat is a highly specialized nectar-, pollen-, and fruit-eater that depends on the resources of
columnar cacti and agave species. Decreases in the availability of these resources can contribute to
population decline or changes in forage areas, movement patterns and seasonal chronology.

Species Characteristics

Behavior traits

The bat is sensitive to disturbance at roosts. Gates over roost caves and mines to keep humans out,
though effective for many bat species, may deter this bat.

Fecundity

Off-site mortality — from
surrounding land uses

The number of young produced and the number of pregnancies per year are unconfirmed though one
young per year is likely.

The bat could be driven from area by renewed mining, urban expansion, and human disturbance of
roosts

Inter- and Intraspecific Factors

Predation

Barn owls have been observed preying on the bats at maternity roosts. Screech owls, great-horned
owls, barn owls, coyotes, bobcats, ringtails, skunks, and snakes are likely predators

Interspecific Competition

Herbivory on agave shoots by wildlife such as ungulates can decrease foraging resources

Intraspecific Competition

Decreases in foraging resources can lead to competition among bats.

Anthropogenic Factors

Fire threat

Wildfires can destroy foraging resources. However, a study has shown that fire can increase the
flower and fruiting potential of forage plants in the short term.

Grazing

Herbivory on agave shoots by livestock can decrease forage resources.

Collection/hunting

Collection of agave in Mexico for bootleg tequila leads to a decrease in forage resources. Untrained
or unscrupulous researchers handling the bat can lead to mortality.

Direct take/mortality

Vampire bat control measures in the bats wintering range outside the U.S. often lead to incidental
take of lesser long-nosed bats.

Light

Artificial lighting may impact bat movements near urban areas. However, more research is needed.

Recreation/Movement

Roosts can be disturbed by caving, vandalism, and undocumented aliens seeking cover, which can
lead to roost abandonment.
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Table 4.2-3. Potential and Current Threats and Stressors for Lesser Long-Nosed Bat (continued)

Anthropogenic Factors (cont.)

Domestic/feral animals Domestic/feral animals may affect bats if they are present in roost sites.

Feeding Hummingbird feeders provide energy resources devoid of protein and other nutrients.

Fear Stories, legends, and the portrayal of bats in popular culture can lead to indifference or negative
attitudes toward bat conservation, despite this species’ importance as a pollinator.

Connectivity

Fragmentation Studies suggest that the bat prefers to forage as close to the roost as possible to preserve energy

resources. However, they will travel miles in search of forage. Fragmentation increases the distance
to forage plants causing the bat to expend more energy in search of food. As the bats migrate north
from Mexico, columnar cacti provide the primary food sources.

CURRENT MANAGEMENT RECOMMENDATIONS

Protecting, monitoring, and surveying major rodgssalong with protecting foraging areas and food
plants are listed as the first two recovery actioregosed in the USFWS Lesser Long-nosed Bat
Recovery Plan (U.S. Fish and Wildlife Service 199 loss of potential foraging corridor habitaspe
the most significant threat to lesser long-nosdd imethe Avra Valley HCP planning area, management
recommendations should include:

» Configuration of development in a manner that presethe highest quality habitat and maintains
connectivity to adjacent habitat, particularly rosises; considerations should be given to thei@pat
needs of the species, breeding requirements, depeatterns, and landscape-scale movement needs,
habitat conditions, forage constraints, and homgeaequirements;

» Protection measures for those lands modeled astfaitlesser long-nosed bat roosting and foraging
habitat by USFWS staff.

In addition, theArizona Bat Conservation Strategic Plaatlines a number of management strategies for
protecting this and other bat species in the gtéiteman and Snow 2003). These recommendations
include identifying, protecting, and enhancing kegsting, feeding, and drinking resources for laaid
developing education materials to reach importadiences.
Priority actions to accomplish these managemerisgoelude:

» Protect 100% of all lesser long-nosed bat roostsérpermit area;

» For bridges and culverts known to support rooshiats, protect 100% of these sites. For other
bridges and culverts, incorporate bat-friendly beicand culvert designs into 25 percent of new
highway structures that are potential roosts bexafisnacrohabitat features, and retrofitting 25
percent of existing structures with roost potential

« ldentifying and protecting foraging areas for bagsr key roost sites;
« Protecting, restoring, maintaining, and monitorkey open-water drinking sites;
« Protecting, restoring, maintaining, and monitorkey flight and migratory corridors;

« Establishing bat education programs in communitieated near important bat roosts or other
habitats; and

« Developing and implementing conservation and edoicgtrograms that would educate
residents about bats living in urban environments.
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4.2.5 Potential Impacts of the City s Proposed Activ  ities

DIRECT EFFECTS

Lesser long-nosed bats roost in caves and mineknblwn roost sites occur in the City and no suédabl
roost sites are expected to occur in areas of gegjeurban development. Therefore, disturbance or
destruction of roosts during construction actigti® not anticipated.

INDIRECT EFFECTS

Lesser long-nosed bats can be adversely affectir@atly by land development. Specifically, lesser
long-nosed bats are vulnerable to disturbanceost ites. However, because the City does not suppo
suitable roost sites for lesser long-nosed batlirgat effects are not anticipated. Noise and other
construction-related disturbance could cause iddiadi bats to move to other foraging areas, potgntia
increasing energetic demands of bats. Howevere $iats forage at dusk or at night when construction
activities typically are not being conducted, thisrkittle potential for disturbance. Given thetdisce of
the HCP area from known roosts, the number of thattspotentially would be directly affected by land
development is probably low.

POTENTIAL HABITAT CHANGES IN THE PLANNING AREA

The loss of potential foraging habitat for lessgrg-nosed bats in the Avra Valley planning areatdue
land development for water infrastructure projdwts the potential to result in take.

POPULATION-LEVEL EFFECTS

Urban development in the City could reduce the mitaeforaging habitat for lesser long-nosed bats
associated with five present or historic roostimegkions, including the Picacho Mountains, Slate
Mountains/Old Mammon Mine, Santa Catalina Mounta@eve of the Bells, and Santa Rita Mountains.
However, for at least two of these sites, Tucsat the extreme end of the potential foraging rasfge
these bats (approximately 40 miles).

The potential for population level effects to leds@g-nosed bat will depend on whether roostitgssor
foraging habitat is the more important limiting tiaicfor these bats. For most of the known roosssit
(both current and historic), foraging habitat iegent closer than that in Tucson. Also, the lefelse of
habitats in Tucson by foraging and migratory batsriclear. However, if foraging habitat outside of
Tucson is reduced, then foraging habitat withinstnccould become more important and reductions in
this habitat from urban development could conteftatreductions in bat populations that roost
elsewhere.

4.3 Cactus Ferruginous Pygmy-owl ( Glaucidium brasilianum
cactorum )

4.3.1 Population Status and Ecology
RANGE AND DISTRIBUTION

The ferruginous pygmy-owl3laucidium brasilianumhas a range that extends from the southern U.S.
(Arizona and Texas) south to central Argentina {(@aret al. 2000a). The cactus ferruginous pygmy-ow
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(CFPO;Glaucidium brasilianum cactorunis the northernmost occurring of several subgsecf the
ferruginous pygmy-owl (Cartron et al. 2000a).

The current distribution of CFPO in Arizona is pgarnderstood. Historically, CFPO occupied areas of
south-central Arizona from New River (approximat88/ miles or 56 kilometers north of Phoenix), south
to the U.S.—Mexico border, west to southern Yumar@p and east to the San Pedro River and the
confluence of the Gila and San Francisco riverpr@omately 100 miles or 161 kilometers northedst o
Tucson) (USFWS 2003b; Cartron et al. 2000a) (FiguBel). Currently, the Arizona population appears
to have a patchy distribution, with most CFPOstedan one of four general areas: northwest Tucson
and southern Pinal County, OPCNM, the Tohono O’adh&tion, and Alter Valley (Richardson et al.
2000). The species may be extirpated from portadris historical range, including the lower andddie
Gila River, the Santa Cruz River near Tucson, titlédRCreek, and the Salt River near Phoenix (€art
et al. 2000c). The patchy, dispersed nature o€C#ieO population in Arizona suggests that the oleral
population may function as a metapopulation, wattal groups of owls functioning as subpopulations
(USFWS 2003Db).

TAXONOMIC UNIQUENESS

The ferruginous pygmy-owl is divided into four dli&tt population segments: Texas, eastern Mexico,
Arizona, and western Mexico (USFWS 1997). The eagfEexas and east Mexico) and western (Arizona
and west Mexico) populations are separated bydlsasb and mountain ranges of the Chihuahuan Desert
in the U.S., and by the Sierra Madre Occidental@ridntal ranges and the Mexican Plateau in Mexico
(Cartron et al. 2000a). The non-migratory naturthefCFPO subspecies suggests that genetic mixing
across these barriers is infrequent. In additioiédikely geographic isolation of the eastern emdtern
populations, the two populations utilize floristigadissimilar habitats. Finally, significant morplogical
differences have been identified between Arizordh Bexas owls, further supporting the genetic
distinctness of the two populations (USFWS 1997)eéent genetic study provides strong evidence that
the eastern and western populations of ferrugipggsny-owl are genetically distinct units (Proudfoot
and Slack 2001). The further separation of thepapulations into northern and southern segments is
less certain. The genetic distinction between thieoha and western Mexico populations (and the $exa
and eastern Mexico populations) is the subjecubstntial and ongoing controversy. Proudfoot and
Slack (2001) did not find any evidence of genetalation between distinct populations in the Ul a
those immediately across the border in northwesienortheastern Mexico. Furthermore, the low
haplotypic diversity and distinct clade occurringNorthwest Tucson suggests current separation
between populations in Northwest Tucson and poustn the Altar Valley, Sonora, and Sinaloa.

POPULATION STATUS AND THREATS

Federal Status. The endangered status of the CFPO has been eersia and subject to years of
litigation. In March 1997, the Arizona populatiohtbe CFPO was federally listed as endangered arad a
distinct population segment (DPS) (USFWS 1997)dnuary 2001, the National Association of
Homebuilders (NAH) sued to vacate the listing o blasis that the DPS designation for the Arizona
population was not valid. The District Court, ingBamber 2001, found that the DPS designation, arad a
result the listing, was consistent with USFWS peBc Then, in March 2003, the NAH appealed the
District Court decision to the Ninth Circuit CouRive months later, the Ninth Circuit Court decthtkat
the USFWS was arbitrary and capricious in listimg Arizona population of the CFPO and remanded the
listing back to the District Court for further peedings (NAHB 2003). In June 2004, the District @ou
left the listing in place and referred the listimack to the USFWS for further review based on
information gathered since 1997. In August 2004,N\H appealed the District Court’s June ordehio t
Ninth Circuit Court of Appeals. The USFWS provided update of their reconsideration at the end of
January 2005 (NAH 2004). In September 2005, theWSFnnounced its proposed rule to remove the
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Glaucidium brasilianum cactorum occurrences in Arizona

*,

el

0 80 Miles : £ o B L

4+ Glaucidium brasilianum cactorum
A7 State highways
" Majer Waterway s
[] County Lines Heritage Fund

Lottery dollars at work

Heritage Data Management System, April 27th, 2006.

Figure 4.3-1. Distribution map of cactus ferruginous pygmy-owls in Arizona based on locations reported
in the HDMS. Source: AGFD.
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Arizona DPS of CFPO from the federal list of endznegl and Threatened Wildlife (USFWS 2005). On
April 14, 2006, the USFWS announced that the Ar&zpopulation had been de-listed, effective May 15,
2006 (USFWS 2006). The legal status of the CFPQ@raes to be uncertain.

POPULATION STATUS AND THREATS

Federal Status. The endangered status of the CFPO has been cersia and subject to years of
litigation. In March 1997, the Arizona populatiohtbe CFPO was federally listed as endangered arad a
distinct population segment (DPS) (USFWS 1997)dnuary 2001, the National Association of
Homebuilders (NAH) sued to vacate the listing om Itlasis that the DPS designation for the Arizona
population was not valid. The District Court, ingBamber 2001, found that the DPS designation, arad a
result the listing, was consistent with USFWS gelic Then, in March 2003, the NAH appealed the
District Court decision to the Ninth Circuit CouRive months later, the Ninth Circuit Court decthtkat
the USFWS was arbitrary and capricious in listimg Arizona population of the CFPO and remanded the
listing back to the District Court for further pexxdings (NAHB 2003). In June 2004, the District @ou
left the listing in place and referred the listimack to the USFWS for further review based on
information gathered since 1997. In August 2004,NiA\H appealed the District Court’s June ordehio t
Ninth Circuit Court of Appeals. The USFWS provided update of their reconsideration at the end of
January 2005 (NAH 2004). In September 2005, theWSFRnnounced its proposed rule to remove the
Arizona DPS of CFPO from the federal list of endenegl and Threatened Wildlife (USFWS 2005). On
April 14, 2006, the USFWS announced that the Arzpopulation had been de-listed, effective May 15,
2006 (USFWS 2006). The legal status of the CFPQiroes to be uncertain.

In July 1999, USFWS designated approximately 74Dd#&¢¥es of Critical Habitat in Arizona. This
designation, along with the listing itself, was lidraged in the January 2001 lawsuit described ablove
September 2001, a Federal judge vacated the Ckiadaitat and remanded the designation back to
USFWS for a new analysis of economic impacts. DRWSFWS re-proposed 1.2 million acres of
Critical Habitat (USFWS 2002b). The USFWS also amoed in 2005 its intention to eliminate its
currently designated Critical Habitat and withdrigsyoroposed new Critical Habitat (USFWS 2005). On
April 14, 2006, USFWS announced that it would reed@FPO from the federal list of endangered and
threatened wildlife on May 15, 2006; on that daie ¢limination of CFPO Critical Habitat also became
effective (USFWS 2006).

Texas Population and Status. Although threatened status was proposed for éx@ad population of
CFPOs, this population was determined to be statdehave a lower level of threat than the Arizona
population. Therefore, listing of the Texas pogolatvas not warranted (USFWS 1997). One estimate of
the CFPO population in Texas suggests that, aéagsks, Kenedy, and Willacy counties, there are
1,308 owls occurring in live oak-mesquite habitéfa(ier et al. 1993). Another study estimates that
between 745 and 1,823 individuals occur in Kenedyr®y alone (Mays 1996).

M exico Population and Status. At the time of the listing, the USFWS noted tiatould continue to

review the status of CFPO populations in Mexico enaluate whether one or more of these populations
should be proposed for listing (USFWS 1997). Thetanited information about the population statidis
CFPOs in Mexico. Russell and Monson (1998) suggddsi, based on their personal observations and
anecdotal information, populations in Sonora, Mexiad not declined. Currently, the CFPO is thought

to be relatively abundant in northern Sonora. FHesud Steidl (2000) looked at CFPO populations just
south of the U.S. border throughout Sonora, Mexidéey observed 240 owls (208 males and 32 females)
on 191 transects surveyed between February andh\28@0, the early part of the breeding season.
Another 22 possible detections were made duringtineeys. The presence of a pair was documented at
only 12 sites, with evidence of pair occupancyretither five sites. In all, only four occupied neatities

38



PRELIMINARY DRAFT — CITY OF TUCSON AVRA VALLEY HABITAT CONSERVATION PLAN

were recorded. In addition to the survey resultstlzer 39 incidental CFPOs detections were recorded
Eight of these owls were female and 31 were mdieed sites had confirmed pair occupancy, with tivo o
these sites having occupied nest cavities. Theittessf owls recorded during the survey rangednifro
1.80 owls per 10,000 hectares (61,000 acres) tol® mer 10,000 hectares (61,000 acres), with an
average of 0.17 owls per 10,000 hectares (61,0@3¥Elesch and Steidl 2000).

Arizona Population Status and Threats. There has been a historical decline in the spe@iage in
Arizona (County 2000a). The extent of this populatilecrease is unknown, in part due to the lack of
guantified historical records. Historically, CFP©®Arizona was most commonly reported in cottonwood-
mesquite forest and mesquite woodlands. In receartsy CFPOs have been observed primarily in the
Arizona Upland Subdivision of the Sonoran Deseuisdriome (USFWS 2003b).

The general understanding is that CFPO populativAsizona began to decline after about 1950,
possibly as a result of the increasing loss ofrigmahabitat caused by lowered water tables, lbss o
perennial flows in many streams and rivers, invasibexotic vegetation such as tamariskrfarix
spp.), and physical changes to river channels,qyarid floodplains. Many riparian areas, howevad, h
not been surveyed prior to being impacted by huaddivities, so it is possible that the populati@tlthe
started much earlier in the'2Century (Johnson et al. 2000).

Formal surveys for the CFPO did not begin in Arizamtil 1993. Although CFPO records in Tucson and
OPCNM date back to 1872 and 1949, respectivelymi@mny other areas, such as on the Tohono O’'odham
Nation, few or no historical data exists (Johnsbal €2000). Even after formal surveys began, the
intensity of those efforts was insufficient to pide a good estimate of the number of CFPOs in Adzo
Only after the listing in 1997 did survey effonteiease to the point that a better picture of tyufation
status begin to emerge (Richardson et al. 2000).

The total number of CFPOs in Arizona is still unilumo Survey and monitoring documented 37 adult
CFPOs in 1999, 30 in 2000, 36 in 2001, 29 in 2@d2in 2003, 20 in 2004, and 20 in 2005

(USFWS 2003b; S. Richardson, USFWS, pers. comAlbate, AGFD Research Branch, pers. com.).
It is probable that there are more CFPOs in Arizadarge tracts of potentially suitable CFPO tabi
have not been surveyed (USFWS 2002b; Richardsalh 2000). In 1999, the last year for which CFPO
survey data was published, 28 owl territories weeatified in Pinal and Pima counties. Eleven @si
territories had documented breeding activity, vailinests successfully fledging young (although one
nest failed after fledging). In total, 32 young sessfully fledged in 1999, with 16 known to survive
through dispersal (Abbate et al. 2000). Surveygatd that there are fewer than 50 territoriehen$tate
(outside Tribal lands) (S. Richardson, USFWS, psssim.).

Three general factors were identified as the Hasilisting of the Arizona population segment: T¢gent
or threatened destruction, modification, or cumaiht of the species habitat or range; 2) inadeqahcy
existing regulatory mechanisms; and 3) other nhturenan-made factors affecting its continued
existence. Regardless of uncertainty related titdtalise by the CFPO in Arizona, loss of habitat is
generally regarded as the single largest contriidotthe decline in owl populations. Anecdotal @ride
from both Arizona and Texas indicates that popoiatieclines in both locations coincided with theslo
of habitat. Relatively large populations of CFP@a s&till be found in Texas where owl habitat hasrbe
preserved (Johnson et al. 2000).

Although loss of riparian habitat may have beenpiti@ary threat to CFPOSs in Arizona, the recens los
and fragmentation of upland vegetation from largalesresidential and commercial developments has
also been identified as an important threat (USRAME3b). Development pressure is seen as the primary
threat to conservation of habitat for this speaiedorthwest Tucson (USFWS 2002b). Activities that

may affect habitat include: clearing vegetatioujriact effects of urbanization, agricultural

encroachment, road-building, high-impact recreatieater diversion or impoundment, channelization of
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drainages, groundwater pumping, livestock grazamgl hydrologic changes resulting from various land
use practices (USFWS 2003b).

CFPOs are susceptible to predation from a variegpecies, such as great horned owls, Harris’ hawks
(Parabuteo unicinctys Cooper’'s hawksAccipiter coopel), screech owlsdtussp.), and domestic cats
(USFWS 2002b, 2003b). Other threats include dimadtindirect human-caused mortalities, such as
collisions with cars, glass windows, fences, andgrdines; illegal dumping of toxic waste; and ild
(USFWS 2003b). Additional natural and human indueetbrs that could affect the subspecies include
low levels of genetic variation, possible contartimafrom pesticides, potential competition witthet
birds for nesting cavities, concentration of retiozel birding activities at remaining known loaats,
disease (e.glrichomoniasi} and nest predation (USFWS 2002b, 2003b). Humtwitéees near nest
sites at critical periods of the nesting cycle alan cause CFPOs to abandon their nests (USFW$2003
CFPO habitat also can be compromised by the pres#rarriers to movement, including roads,
interstates, canals, certain types of fencing,atedations of functional drainages (County 2001).

4.3.2 Ecology
LIFE HISTORY

CFPOs are primarily diurnal with crepuscular teraies, i.e. most activity occurs during daylight hqu
with peaks at dawn and dusk (USFWS 2003b). A CEp@4dlly flies in quick bursts, moving only a
short distance from one lookout point to another{©n et al. 2000b). CFPO typically hunts from
perches in trees with dense foliage, using a panthwait strategy. CFPO also hunts by inspectieg tr
and saguaro cavities for other nesting birds, arssiply bats. Its diverse diet includes birds,rtiza
insects, and small mammals; however, the owls ddlifferent groups of prey species on a seasonal
basis (USFWS 2002b). CFPOs have never been obsdireetly drinking water, likely meeting much of
their biological water requirements through constimpeey (USFWS 2003b).

CFPOs are considered non-migratory throughout thege (USFWS 2002b). They are highly territorial,
with territory sizes between three and 57 acremduhe breeding season and winter home ranges as
large as 279 acres (County 2001; USFWS 2003b).0As28e home range is currently considered
necessary for CFPOs to meet their life history ireqoents on an annual basis (USFWS 2003b). Based
on telemetry data, it appears that the larger wirsiege of CFPOs represents an expansion of the
breeding territory and does not involve a seasshit of territory from one location to another

(S. Richardson, USFWS, pers. comm.).

CFPOs typically nest as yearlings and both sexasdoannually thereafter. Territories normally conta
several nest-roost cavities from which a responéiingale selects a nest. Hence, cavity density coelld
fundamental criterion for habitat selection (USFR0®3b).

In Arizona, the courtship and nesting period ruosifFebruary to May (USFWS 2003b). Clutch sizes
range from three to seven eggs (County 2001). Qnehcper year is typical (USFWS 2003b); however,
a second clutch may be laid if the first one f&@sunty 2000). Juveniles typically disperse frortaha
areas between July and August and do not appelféend a territory until September. Direction of
dispersal appears to be random (USFWS 2003b) anataile CFPO has been documented dispersing
over 100 miles (161 kilometers) (D. Abbate, AGFBrg comm.). Once dispersing male CFPOs settle in
a territory, they rarely move out of their homeganUnpaired females may continue to move until the
subsequent breeding season (USFWS 2002b). CFP@st exhigh degree of site fidelity once territarie
and home ranges have been established (USFWS 2@gviorally, the option to seek alternative
areas outside the home range appears limitedcpiantiy for males (USFWS 2003b).
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Little is known about the rate or causes of mastati CFPOs or their life expectancy. The average o
maximum life span of a CFPO is not known; howetleg,longest an owl has been tracked in Arizona is
five years. Glen Proudfoot suspects there is a CiAP@xas that could be as much as seven years, but
the longest documented life span in that stateésylears (S. Richardson, USFWS, pers. comm). 8919
AGFD reported three instances of adult mortalitg & instances of actual or presumed juvenile
mortality. One adult owl appeared to have brokeméck in a collision with a fence and the othey tw
adults were suspected victims of predation (Abkatd. 2000). The five confirmed juvenile deathseve
from predation (1 juvenile), injuries resulting finavind damage to the nest saguaro (3 juveniles)), an
unknown causes (1 juvenile) (Abbate et al. 2000).

HABITAT REQUIREMENTS

The habitat requirements of the CFPO are not fuligerstood. Habitat use by the CFPO varies from
Arizona to Texas to Mexico. In Texas, they aredgfly found in coastal-plain oak associations, mésq
bosques, and Tamaulipan thornscrub. In easternddgttiey occur in lowland thickets, thornscrub
associations, riparian woodlands, and second-gréaésts. In western Mexico, the CFPO is commonly
found in Sonoran Desertscrub, Sinaloan Thorns@ugloan Deciduous Forest, riverbottom woodland,
cactus forests, and thornforests. As discussedvh@toArizona, habitat use has included cottonwand
mesquite riparian woodlands, upland Sonoran Desalisand Semidesert Grasslands.

Although the plant communities in Texas and Arizdiféer, their similarities may help identify those
characteristics most significant for the CFPO. Tdreuginous pygmy-owl is often associated with
thickets and thicket edges in Texas and densdbtéol non-native landscape vegetation in Arizona.
Another similarity between these diverse commusiiisethe presence of thorny bushes (Cartron et al.
2000a). These similarities may indicate that vegsiastructure, rather than composition, is a caiti
factor in determining the preferred habitat of divd.

In Arizona, CFPOs historically were most commomparted in cottonwood-mesquite forest and
mesquite woodlands. These mesic riparian forestsaasociated mesquite woodlands have been nearly
eliminated in southern Arizona over the last 10@rgeand the reduction of these habitats is thotaght
have caused a decline in CFPOs over that perio&\&52002b). There is some question as to whether
the CFPO was exclusively associated with riparipitat. Early naturalists in Arizona tended to ®cu
their efforts along rivers, so it is possible ttia tendency for CFPOs to be documented in ripaniaas

is primarily an artifact of where survey and cdliec work took place (Johnson et al. 2003). Advesat

for this historic CFPO-riparian association notat thumerous expeditions crossed the south andatentr
portions of Arizona without reporting the present€FPOs. In the late 1800s, noted ornithologists
Charles Bendire and George Breninger made a distinbetween elf owl nesting habitat (in upland
saguaros) and CFPO nesting habitat (in ripariatooaioods and mesquites). There are, however,
published historic records (1920s to 1950s) of C&RCareas with no permanent water source (Johnson
et al. 2003). The lack of extensive, quantifieddrisal records makes it unlikely that the debailkaver

be fully settled (S. Richardson, USFWS, pers. comm.

In recent years, CFPOs have been primarily fourtdeénmArizona Upland Subdivision of the Sonoran
Desertscrub biome. The Arizona Upland Subdivisgoddscribed as low woodlands of leguminous trees
with an overstory of columnar cacti and with onerare layers of shrubs and perennial succulentsr Ov
the past several years, owls also have been oloserviparian and xeroriparian (dry washes) arewsia
Semidesert Grasslands (USFWS 2003b).
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The primary constituent elements of CFPO habitae Heeen identified as (USFWS 2002b):

1) Below 4,000 feet within the following biotic commitias: Sonoran riparian deciduous
woodlands; Sonoran riparian scrubland; mesquiteuses xeroriparian communities; tree-lined
drainages in Semidesert Grassland, Sonoran savamhajesquite grasslands; and the Arizona
Upland and Lower Colorado River subdivisions of moran Desertscrub.

2) Nesting cavities in trees including, but not lindit®, cottonwood, willow, ash, mesquite, palo
verde, ironwood, and hackberry with a trunk diamete inches (15.2 centimeters) or greater
(measured at 4.5 feet [1.4 meters] abovegroundyrge columnar cactus such as saguaro or
organ pipe greater than 8 feet (2.4 meters) tall;

3) Multi-layered vegetation (presence of canopy, ntafys and ground cover) provided by trees
and cacti in association with shrubs such as acpdikly pear, desert hackberry, graythorn, etc.,
and ground cover such as triangle-leaf bursageotyeed, grasses, or annual plants;

4) Vegetation providing mid-story and canopy-level @own a configuration and density compatible
with CFPO flight and dispersal behaviors; and

5) Habitat elements configured and human activity lewginimized so that unimpeded use, based
on CFPO behavioral patterns, can occur during esspp@nd within home ranges.

Studies of habitat use in Texas suggest that impbhabitat characteristics include moderate taelen
understory cover (anywhere from 50 percent to J@gnt), the presence of trees large enough to
provide cavities, and fewer small trees (Proud&dail. 2000). In Arizona, nest sites tend to hategher
degree of canopy cover and higher vegetation diyatsean random sites (USFWS 2003b). Relatively
dense understory cover could be important for fimgagnd survival of fledglings (Cartron et al. 26D0
as well as providing protection from extreme climabnditions (Cartron et al. 2000b).

Preliminary studies suggest that CFPOs in NorthWasson use areas with relatively high levels of
structural diversity in the suburban/urban integfa&sreas of highest concentration of CFPOs are
commonly characterized by semi-open or open woaldlaoiften in proximity to forests or patches of
forest. Although CFPOs occupy the same generaly@aaround, the size of the area used and the
composition of vegetation may vary among seasos-(MS 2003b).

CFPOs are obligate cavity nesters, meaning thgtatmeost exclusively utilize natural cavities owvitees
created by other species (Cartron et al. 2000IstoHcally, CFPOs in Arizona used cavities in
cottonwood, mesquite, ashréxinussp.), and saguaro cacti for nest sites (USFWSI20@&hough
some evidence suggests that mesquite (a hardweséespis less readily excavated and, therefore, is
less frequently used in riparian areas than softitoees (Cartron et al. 2000b). Recently (1996—2002
all but two known nest sites were in saguaro c&ftthe two non-saguaro nests, one was in an ash tr
and the other in a eucalyptus tree.

The general conclusion from these studies is thatrder to support successful reproduction andnga
of young, home ranges should include trees and abatiequate size to provide cavities for nestssit
and that are in proximity to foraging, roostingekéring, and dispersal habitats. Further, adequater
is needed for protection from climate and predatamsl in an appropriate configuration in relationte
nest site.

Some preliminary investigations have been donesterchine the degree of development within the home
ranges and/or breeding territories of CFPOs. Inl288 percent of known CFPO sites were in
undeveloped areas with very little human activitgd 47 percent of sites were in areas with somd bdve
low-density development. No CFPOs have been doctgdén high-density commercial or residential
developments. CFPO experts on the Recovery Teaulatdd the level of vegetation disturbance within
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the estimated home range (280 acres) at eachiteesktse average percent disturbance was calculated
be 23 percent. More recent information from an gsialcompleted by the AGFD showed an overall
disturbance of 33 percent within breeding home ean@ihere appears to be a difference in the tateran
of breeding versus non-breeding CFPOs to the lgwedgetation disturbance (S. Richardson, USFWS,
pers. comm.).

CFPOs require habitat linkages, within and amongtogies, for movement and dispersal. Habitat
linkages consist of continuous cover or patchdseafs and large shrubs spaced at regular inteteals,
provide concealment and protection from predatogsraobbing. These areas also provide shade and
cover to moderate temperature extremes (USFWS 2003c

In their search for mates, food, or territoriespdirsing CFPOs may stop temporarily in approposies-
wintering habitats. For CFPOs, over-wintering hatisitare defined as riparian areas that are more
extensive in size and support higher vegetatiosiles—thereby providing greater cover and prey
densities—than dispersal habitats. Although saguenray be present in the vicinity, the presence of
saguaros is not a requirement of either over-wiimgeor dispersal habitats (S. Richardson, USFW&;.pe
comm.).

4.3.3 Baseline Conditions
CITY OF TUCSON POPULATION STATUS

While the total number of CFPOs in southern Arizananknown, CFPOs have been detected in the
following areas (County 2000; S. Richardson, USF@&s. comm.; D. Abbate, AGFD Research Branch,
pers. comm.):

« Tortolita Fan, northwest of Tucson (documented afipsince 1993, with nesting observed from
1995 to 2002; 3 owls observed in 2004; 2 owls olexkin 2005, and 1 owl observed in 2006);

« Tucson Mountains (1 owl documented in 1998) antigast of this range;

« OPCNM (documented annually since 1993, with nesfimcumented from 1998 through 2001,
no nesting documented from 2002 to 2005; 1 pairadrielast 2 individuals observed in 2006);

« Tohono O’odham Nation (several owls), and;

« Altar Valley (nesting documented annually sinceeast 1999; 4 pairs observed in 2003 and
2004; 5 pairs observed in 2005)

AGFD Research Branch has conducted radio-trackindjes on selected CFPOs since 1998. In 2003-
2004, a female CFPO was tracked crossing Avra Yadlirting in the vicinity of Green Valley, crosgi
Ajo Highway, and continuing north into Pinal Couli. Richardson, USFWS, pers. comm.; D. Abbate,
AGFD, pers. comm.). During the 2004—-2005 trackiegqa, AGFD monitored the movements of a
female CFPO that fledged from a nest on ASLD lamthe central portion of the Altar Valley, east of
Highway 286. Consistent with other females, thdividual moved relatively long distances in seavth

a mate. Movements were tracked from the onsetspledsal (late July 2004), until December 2004 when
the transmitter failed. This female initially movedutheast, passing by the Cerro Colorado Mountains
then briefly south across Arivaca Road and intoctngyon-foothills area of the Tumacacori Mountalhs.
then headed northeast until reaching an area witvommiles of its natal territory, where it spenetate
summer, fall and winter of 2004. This disperser veaptured in March 2005 and equipped with a new
transmitter. In late March, it began moving norgjaia and eventually crossed to the west side of
Highway 286, in the north section of Altar Vallelyring 10 and 11 April. After this road crossing,
AGFD used a triangulation estimate to determine@REQO’s location within a City-owned parcel
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(Duval/Pennzoil Farm) in Section 7, Township 16 thp&Range 10 East. To AGFD’s knowledge, this
location is the first confirmed detection of a CFBOCity property since CFPO was federally listed i
1997. This individual continued its dispersal eagending some time near Green Valley, and evdntual
moved west onto the Tohono O’odham Nation, whevwea last detected during aerial tracking on
June 11, 2005.

HABITAT IN AND NEAR THE PLANNING AREA
Four different approaches have been used to d&dipedential habitat for CFPO:

« Critical Habitat;

- Draft recovery areas;

« The Sonoran Desert Conservation Plan habitat model;

« The City of Tucson Habitat Conservation Plan CFR®Gitat model.

Proposed Critical Habitat. The areas proposed as Critical Habitat are intetmted

» Protect known locations of CFPOs;

« Include habitat linkages that allow movement argpelisal among the areas supporting CFPOs;
and

« Maintain habitat through which CFPOs can move betwdexico and the northern portion of the
Arizona range.

Critical Habitat was developed to include the falilog: recent (since 1997) verified CFPO sites; area
below 4,000 feet (1,220 meters) in elevation thellide one or more primary constituent elements
related to vegetation; areas included in the awesagight-line dispersal distance (5 miles or 8
kilometers) from nest sites; and 4 of the 5 Spadimhagement Areas identified in the draft Recovery
Plan (described below). All areas of proposed ¢itHabitat fall within the maximum dispersal dista
(21.8 miles) from recent, verified owl locationse &elow 4,000 feet (1,220 meters) elevation, and
include one or more primary constituent elementfWS 2003c). The Avra Valley HCP planning area
encompasses 6,017 acres of proposed Critical H&bit&€ FPO (Figure 4.3-2).

Draft Recovery Plan. The draft Recovery Plan identifies eight Recovergas (RAs) for CFPO. These
areas represent an interconnected system of habiat on:

+ Recent, verified locations of CFPOs;
» More recent historical locations; and

- Habitat with the best chance of supporting breedir§O and dispersal (specifically, Arizona
Upland Desertscrub, xeroriparian wash vegetationngonities, and where appropriate, mesic
riparian vegetation).

The RAs include some areas that are not consiaenmeently occupied (i.e. areas more than

21.8 miles from recent, verified locations). Witlsome RAs, Special Management Areas (SMAS) were
identified that need special management becausermnt or potential threats to the recovery of the
CFPO (USFWS 2003c). There are 6,013 acres of regaveas in the Avra Valley HCP planning area
(Figure 4.3-3).
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Sonoran Desert Conservation Plan Habitat Model. The SDCP habitat model for CFPO was based on
four primary components:

« Elevation;
« Vegetation;
« Presence of perennial or intermittent streams; and

« Landform characteristics (County 2001).

A series of categories was then assigned to eatttesé components, and each category was ranked as
1, 2, and 3, with O indicating that the categomyvmies no habitat value and 3 indicating that tiegory
provides high habitat value. The four variablesentbien combined to provide an overall habitat value
(Table 4.3-1).

The City HCP CFPO Habitat Model. The City HCP CFPO habitat model was developed tjirou
discussions with members of the CFPO Recovery Taairother experts, including representatives of
USFWS, AGFD, and University of Arizona. Proposedi€al Habitat and mapped RAs do not capture
all potentially suitable habitats within the CityCIR planning area, but, on the other hand, the dedra
state of the land within the Avra Valley plannimga that falls within these designations should be
recognized.

To create this habitat model, the team of expesisally identified areas on orthophotos that: E) ar
currently suitable as over-wintering habitat forREs; 2) are currently suitable as dispersal hataitat
CFPOs; and 3) are not currently suitable habitatbuostitute critical connections between existngr-
wintering or dispersal habitat and therefore ned¢ddme considered in the habitat conservation phann
process. The model recognizes the value of the Xailey planning areas to provide connectivity
between CFPO populations on the Tohono O’odhanoNaind Avra Valley, and Critical Habitat in
southern Pinal County and the Northwest TucsonTamtblita Fan area. Also captured within the model
are areas with sufficient vegetation density t@ioffotential over-wintering habitat for disperstgPOs.
This over-wintering habitat was identified as araith characteristics similar to those existinganeas of
suitable breeding habitat. As a result, these grezsent potential, although highly unlikely, briegd
opportunities for the owl.

Based on the City’s habitat model, 2,097 acresotéitial over-wintering habitat, 1,838 acres ofenital
dispersal habitat, and 1,289 acres of habitat potential for dispersal with restoration are presticto
occur in the Avra Valley planning area (Table 4;%&e Figure 4.3-4).

Table 4.3-2. Acreage of Each Type of Potential CFPO
Habitat in the Avra Valley HCP Planning Area

Habitat Type Avra Valley (acres)
Over-wintering 2,097
Dispersal 1,838
Dispersal with Restoration 1,289
Total Planning Area Acres 5,224
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Figure 4.3-3. Draft CFPO Recovery Areas in the City of Tucson HCP Planning Area

47




PRELIMINARY DRAFT — CITY OF TUCSON AVRA VALLEY HABITAT CONSERVATION PLAN

Table 4.3-1. Value Ratings for Characteristics of the Variables Used in the SDCP CFPO Habitat Model

Variable/Category Value Rating

Hydrology

Intermittent stream 2
Adjacent habitat within ¥z mile of intermittent stream 1

Perennial stream 2

Vegetation

Sonoran Riparian Woodland Xero-riparian mesquite (124.7)

Scrub-Grassland Mixed grass-scrub (143.15)

Scrub-Grassland Xeroriparian biome (143.10.XR)

Sonoran Desertscrub Upland Paloverde-mixed cacti (154.12)

Sonoran Desertscrub Xeroriparian Paloverde-mixed cacti (154.12XR)

Sonoran Desertscrub Urban Paloverde-mixed cacti (154.12U)

Interior Southwestern Riparian Deciduous Forest and Woodland Meso-riparian biome (223.20)

Interior Southwestern Riparian Deciduous Forest and Woodland Meso-riparian cottonwood-willow (223.21)
Interior Southwestern Riparian Deciduous Forest and Woodland Meso-riparian mixed broadleaf (223.22)
Interior Southwestern Riparian Deciduous Forest and Woodland Urban biome (223.20U)

Sonoran Riparian and Oasis Forests Meso-riparian mesquite (224.52)

Sonoran Riparian and Oasis Forests Meso-riparian cottonwood-willow (224.53)

Sonoran Riparian and Oasis Forests Urban mesquite (224.52U)

Sonoran Riparian and Oasis Forests Meso-riparian cottonwood-willow (224.53U)

Sonoran Deciduous Swamp and Riparian Scrub Meso-riparian biome (234.70)

Sonoran Deciduous Swamp and Riparian Scrub Meso-riparian mixed scrub (234.71)

P P P N N W W DN WWw W DN WwWw R, RPrWw

Sonoran Deciduous Swamp and Riparian Scrub Meso-riparian saltcedar disclimax (234.72)

Slope

0%—2% 1
2%—-5% 1

Elevation

195-400 meters
401-600 meters
601—- 800 meters
801-1,000 meters

N N NN

1,001-1,200 meters

Land Form

Drainageways 2
Floodplains 2

Terraces 2

Source: Recon (2002) Priority Vulnerable Species Analysis and Review of Species Proposed for Coverage by the Multiple Species Conservation
Plan.
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Figure 4.3-4. City of Tucson revised CFPO potential suitable habitat for the HCP Planning Area.
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IMPORTANCE OF THE PLANNING AREA IN SPECIES’ RANGE A ND ECOLOGY

There have been no CFPO breeding or over-winteerrgories documented within the Avra Valley HCP
planning area. The only recorded use of the planarea has been an AGFD record of an unmated
dispersing female on Duval/Pennzoil Farm parcéhinplanning area in 2005. Historically, the Santa
Cruz River was the site of numerous CFPO recordedent years, there has not been any documented
use of this corridor by CFPOs.

The Duval/Pennzoil and Buckelew Farm propertiesortions of the CAVSARP property fall within
Unit 2 of proposed Critical Habitat for CFPO. Whmoposing the newest Critical Habitat designations,
USFWS indicated that Unit 2 consisted of a “stifipotential habitat” that provided connectivity catie
potential for movement of CFPOs, between the Tot®@imalham Nation, SNP-West, and southern Pinal
County (USFWS 2002b). According to USFWS, the valignit 2 lies in the connectivity it provides
between other units of Critical Habitat. The praggbsule recognized that much of this area, inclgdin
City-owned property, have been heavily impactedtazing, agriculture, mining, and other uses. Rdtir
agricultural lands in Avra Valley are consideredyFWS as providing habitat connectivity and
potential dispersal corridors for CFPOs (USFWS 2)0Zhe USFWS expects Unit 2 to be utilized for
breeding only if the CFPO population was to expd8FWS 2002b).

Parcels within the planning area also fall withidsRL and 2. The Duval/Pennzoil and Buckelew Farms
are also located on the very northern end of tharAlalley RA 1 (USFWS 2003c). Although this RA
does contain suitable breeding habitat for CFP@shais accounted for approximately 43 percent of
documented owls, most of those records come frothdasouth in the Altar Valley. The Recovery Team
recognized that some portions of the RAs were stibjegreater threats and these areas were therefor
identified as SMAs. Just east of the City pardhis,Altar Valley SMA was designated as such duféo
increasing development of this area and its impadvailable breeding habitat and dispersal corsido
(USWFS 2003a). The two former farm holdings areaadled out as either historically productive areas
for CFPOs or SMAs, probably due to they're pastfosagricultural production and current “recoveyin
status. If allowed to recover from past farming\aties, the two properties represent a significant
potential linkage between CFPO populations in Altalley and the Tohono O’odham Nation.

The CAVSARRP site lies in the southern portion of RAvhich extends from the Tohono O’odham
Nation, east to City of Tucson and Town of Maraargd north to southern Pinal County, including SNP—
West and Ironwood Forest National Monument (USFW®&32). Like Unit 2 of proposed Critical

Habitat, this RA was designated primarily as poatispersal habitat and a movement corridor for
CFPO in Altar Valley (RA 1), southern Pinal CouBAs 2 and 3), and the Tortolita Fan (RA 3). Only a
single confirmed CFPO record exists for this RAxB@er, vegetation suitable for nesting habitat does
exist in some areas (USFWS 2003c).

4.3.4  Threats and Management Needs
POTENTIAL THREATS AND STRESSORS

Although loss of riparian habitat may have beenpitimary threat to CFPOs historically in Arizonlaet
recent loss and fragmentation of upland vegetdtmm large-scale residential and commercial
developments has also been identified as an impdtieeat (USFWS 2003b). Development pressure is
seen as the primary threat to habitat for thisiggan Northwest Tucson (USFWS 2002b).

Mortality of CFPOs has resulted from a variety afural (predation by raptors) and human causes
(collisions with automobiles, glass windows, fenaesl power lines). Human activities near ness site
critical periods of the nesting cycle can impacPCIs indirectly by causing them to abandon theitsnes
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CFPO habitat also can be compromised by the pres#rarriers to movement, including roads and
agricultural fields. There is concern that the rearought in southern Arizona is further stresghng

CFPO population through a reduction in plant groarld associated prey populations. See Table 4.3-3

for a complete list and discussion of stressorstarehts to CFPO.

Table 4.3-3. Potential and Current Threats and Stressors for CFPO

Stressor/Threat

Relevance to Species

Habitat Loss

Breeding

Historically, many records were from riparian areas, but current and recent records are mostly from
uplands. Historical loss of breeding habitat is deemed a major factor in the decline of CFPO. This
owl breeds in areas with fairly dense and diverse native vegetation, but may include some non-
natives plant species as well. It requires cavities, mostly in saguaros, for nest sites, and diverse and
abundant food. It also requires a home range of approximately 35 acres during the breeding
season.

Dispersal

Females disperse over a long distance in search of males. Males disperse from natal area to new
suitable territory, usually close to natal areas. Dispersal occurs during July to November. Loss of
vegetation diversity and structure, especially tree species, results in disruption of connectivity and
may impede dispersal.

Foraging

Size of foraging area is unknown, but may be related to available food supplies and therefore differs
seasonally and based on the life cycle of species. Diversity of resources is important to CFPO.

Wintering

CFPOs over-winter in the Tucson area and need foraging and roosting sites. Winter food supply
may be critically important. Evidence suggests that females may over-winter in dense mesquite.

Migratory stops

The CFPO apparently does not migrate, but does need suitable wintering areas and places to rest
during periods of dispersal.

Fire threat Fire may result in loss of habitat, especially nest sites.

Habitat Alteration

Prey Consumes diverse prey: insects, lizards, rodents, small birds. Habitat diversity provides for a variety
of prey items; therefore, anything that reduces diversity is detrimental to this species.

Nest sites Uses woodpecker holes in saguaros and (rarely) other trees as nest sites; therefore, loss of mature

saguaros and/or decline in woodpecker populations would render areas potentially unsuitable.

Vegetation composition/density The CFPO prefers high vegetation density and multiple vegetation layers. Loss of one or more

layers, by fire, grazing, flood, or mechanical impacts would be detrimental to this species.

Habitat conversion

Conversion of vegetation community to annual or invasive grassland reduces plant species diversity
and increases fire potential.

Escape cover

CFPO needs some protection from other raptor species, usually in the form of dense vegetation.

Fragmentation

Fragmentation of historical habitat may have led or contributed to the decline of this species. Habitat
connectivity benefits this species during dispersal.

Invasive plant species

Invasion by mesquite and buffelgrass is probably bad for this species because it reduces vegetation
diversity and can lead to fires.

Habitat rehabilitation potential

Anything that enhances vegetation diversity is probably beneficial to this owl. Habitat rehabilitation
to enhance connectivity for dispersing owls is probably a practical approach.

Water accessibility

The CFPO is loosely associated with water, perhaps because the presence of water enhances owl
escape cover and increases prey abundance.

Drought

There is concern that recent drought conditions are further stressing the cactus ferruginous CFPO
population through a decrease in plant growth and associated prey populations.

Groundwater depletion

May have led to the loss of suitable habitat in the past, and may impede restoration of potential
habitat in the future.

Artificial water sources

May be beneficial by enhancing prey abundance and cover.

Edge effects

May increase predation by cats, dogs, and humans.

Land use history

CFPO prefers areas of dense vegetation with saguaros and high vegetation diversity; anything that
lowers density or diversity of vegetation, such as grazing, mining, land development, fire, etc., is
considered detrimental to this species.

Species Characteristics

Dispersal mechanism

Females disperse over long distances in search of males. Males disperse from natal areas to new
suitable territories, usually close to natal areas. Birds fly short distances between trees. Dispersal
occurs during July to November. Loss of vegetation diversity, especially trees, results in disruption
of connectivity and potential dispersal corridors. Intense human activity, such as from construction
and maintenance activities, may impede or influence dispersal and may make it difficult for females
to locate males.

Habitat rehabilitation potential

It may be fairly easy to increase and/or improve connectivity by managing vegetation, and it may be
possible to increase or improve breeding habitat by undertaking projects that maximize vegetation
diversity and thereby increase the prey base.
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Table 4.3-3. Potential and Current Threats and Stressors for CFPO (Continued)

Species Characteristics
(continued)

Invasive species

Effects unknown, invasive plants alter habitat structure and prey diversity adversely.

Colonization potential

The potential for this owl to colonize new area is unknown, but probably very limited due to loss of
connectivity and suitable breeding habitat.

Fecundity

Although fecundity is not considered a problem, small population size limits potential for long-term
survival.

Seasonal specialization

Winter availability of prey may be important.

Captive breeding/ translocation Captive breeding and translocation may be a useful approach to reestablishing viable populations in

potential

some areas.

Sensitivity to disturbance

Considered sensitive to disturbance, although some individuals habituate to frequent predictable
disturbance.

Interspecific Factors

Predation CFPO is highly susceptible to predation by raptors, and therefore does not appear to thrive in areas
with high raptor concentrations or in areas with an abundance of potential raptor perches.
Competition The extent of competition for nest cavities and prey is currently unknown.

Domestic/feral animals

Edge effect

Known to be preyed on by cats and may be harassed by dogs.

May increase susceptibility to predation, automobile collisions, and shooting.

Fire threat

Fire may cause loss of habitat, especially potential nest sites.

Off-road vehicles

ORV disturbance may be a problem if frequent, and may increase fire frequency.

Passive recreation

Not considered a problem except that bird watchers may harass this species if nesting locations are
published.

Grazing

Grazing may be harmful if it reduces vegetation diversity.

Collection/hunting

lllegal collection of this species is not considered a problem. lllegal shooting, as by children with
pellet guns, may be a problem in some urban locations.

Pesticides - impacts to prey

Insecticides, especially rodenticides, may reduce the prey base for this species.

Direct take/mortality

Direct take is not considered a problem.

Noise Noise may be a problem if disturbance is frequent and/or unpredictable, particularly during the
nesting cycle.

Light The effects of light are unknown; however, high intensity lights, such as those used by the U.S.
Border Patrol, may be disruptive.

Movement Movement may be a problem if the disturbance is frequent and/or unpredictable.

Landscaping

Could be beneficial if high-density vegetation with structural diversity.

Undocumented immigrants

Undocumented immigrants may cause fires that result in habitat loss, and may cause repeated
disturbance in nesting areas.

Connectivity

Fragmentation To facilitate dispersal, CFPO apparently needs a high degree of habitat connectivity and a high
density of trees.

Barriers Wide roads, unvegetated washes, and tall fences may act as barriers to the movement of this owl.

Wash incision

Wash incision may be beneficial if it results in the creation of new habitat for owls and prey.

Habitat patchiness

Habitat connectivity is considered crucial to this species.

Roads

Road crossings may be hazardous due to the tendency for this owl to fly low to the ground.
\egetation next to roads may be a problem if it increases the potential risk of vehicular collisions.

CURRENT MANAGEMENT RECOMMENDATIONS

The Recovery Team has recommended general guiddtinactivities within RAs in order to reduce
potential development impacts to CFPO. The reconalaigons include:

« No development activities allowed within a quardte of an active nest during the breeding
season (February 1 to July 31);

« Year-round restrictions on any activities withirD¥aet (100 meters) of a nest site;
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- Configuration of development in a manner that pressethe highest quality habitat and
maintains connectivity to adjacent habitat; consitiens should be given to the spatial needs of
the species, breeding requirements, dispersalrpatéad landscape-scale movement needs,
habitat conditions, and home range requirements;

« Land acquisition and other management and consenvefiforts that focus on the SMAs.
4.3.5 Potential Impacts of the City’s Proposed Activ ities

DIRECT EFFECTS

Construction activities for Tucson Water water depment projects, and supporting infrastructure and
capital improvement projects (CIPs) have the patéfdr take of CFPOSs, either through direct matyal

or by harassing or harming. These covered activitieuld cause temporary and permanent habitat loss
and fragmentation. In addition, construction atittg would result in short-term noise disturbangent)
construction and in long-term disturbance from sared use of the project area (road or development)
Short-term construction disturbances would inclndese, dust, traffic, and other human activitiest th
could result in owls leaving established territerig abandoning nest sites. Habitat impacts alstaco
affect future use of the area by owls.

INDIRECT EFFECTS

CFPOs have rarely been documented making fligletiatgr than 100 feet (30.5 meters), and they appear
to avoid large open areas such as golf courses\EB5F003c). Therefore, roads and other developments
can act as impediments to CFPO movement (USFWSc2008de roadways and associated clear zones
also can result in owls flying directly into thetp@f oncoming vehicles, significantly increasihg t

threat of an owl being struck by a vehicle (USFWB3X).

Non-native cavity-nesting birds, such as starlingsd to be found in greater numbers in disturbeds
and may compete with CFPOs for nesting cavitiesinflox of starlings and other cavity nesters,
associated with land development in Avra Valleyldaause a shortage of available nesting sites and
reduce the suitability of nearby areas as breellitjtat.

POTENTIAL HABITAT CHANGES IN THE PLANNING AREA

Based on discussions with USFWS, for the purpoktsanalysis of impacts to CFPOs in this HCP, the
City of Tucson HCP CFPO Habitat Model is used ity potential habitat within the Avra Valley
planning area. However, impacts to proposed Clikieditat also are considered when the two differ.
Portions of land in the planning area contain slét&FPO habitat.

As proposed in the City Water Plan, planned pubater infrastructure and CIP projects could digectl
impact all suitable CFPO habitat in the Avra Valfgnning area. Given the uncertainty in the Plan
regarding the types and scope of projects thatlmagonstructed within the Avra Valley planning area
the City of Tucson will assume a worst-case scendiie total footprint of covered activities in Avr
Valley, e.g., recharge basins, evaporation pomelairhent plant, CIPs, etc., may require almost(7,30
acres. Construction of these projects will creatpacts outside of the project footprints, long-term
disturbance to habitat may result from operatiothete facilities, and the covered activities may,
depending on their location and configuration, itgsuragmentation of the remaining habitat within
these properties. Without knowing the final locatand design of any of these facilities, the City o
Tucson cannot say that any habitat in the Avragygtlanning area will not be impacted in some fashi
by these covered activities.
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Impacts to Proposed CFPO Critical Habitat

As proposed in the City’s long-range 50-year pfanned public water infrastructure projects could
directly impact all proposed Critical Habitat iretAvra Valley planning area. Much of this area,
however, is retired agricultural land and as sumdsdhot contain the constituent elements necessary
support CFPOs.

POPULATION LEVEL EFFECTS

The Avra Valley HCP planning area is subject toawakevelopment and capital improvement projects.
Many individual developments will occur on adjacpatcels with no federal nexus and, consequently,
will not require Section 7 ESA consultations. Whitlihe Avra Valley planning area, the proposed ceder
activities could contribute to an overall loss ¢fRD habitat and could lead to further fragmentadion
movement corridors. It is unlikely that there woblel direct take of a CFPO due to implementation of
covered activities in the City HCP Avra Valley ptamg area. However, the potential loss of all medel
suitable habitat within the planning area couldussdthe maximum number of breeding pairs in soather
Arizona primarily through fragmentation of potehtizspersal habitat. Habitat on lands in the Avra
Valley planning area provides connectivity betwbereding areas. City holdings within proposed
Critical Habitat in the southern Avra Valley aredbed in the Black and Brawley washes floodplains,
which are considered potential habitat connectietiridors for CFPO. If water development projemts
these properties occur in a manner that is notword to CFPO movement, the linkage between habitat
to the north and south could be impaired. Themyidence, though limited, that CFPO periodicallyvmo
through Avra Valley, though not necessarily on Tdtyds.

4.4 Western Burrowing Owl ( Athene cunicularia hypugaea )

4.4.1 Population Distribution, Taxonomy, and Status

RANGE AND DISTRIBUTION

Breeding. The western burrowing owh{hene cunicularia hypugagaas a breeding range that extends
from southern Canada, east to western Minnesot@astérn Texas, and south into Baja California and
central Mexico. All of Arizona is considered to wéhin the current breeding range for the Western
burrowing owl (burrowing owl). The historical breed range includes all or portions of 19 Western
states, although Minnesota and lowa are no longesidered as falling within the current breedingge
of this owl. It has been extirpated from approxiethaB percent of its historical breeding range dber
past 10 to 15 years (Klute et al. 2003).

Burrowing owls have been reported from 14 of 15éma counties, with breeding confirmed in

12 counties (Brown 2001b). Currently, the two mdjmeding populations in Arizona are in the Tucson
and Yuma areas (Brown 2001a). In Pima County, bving owls were reported in five USGS
guadrangles between 1993 and 1999: Childs MountaihMountain, Palo Verde Camp, Tucson SW,
and West of Marana (Arizona Breeding Bird Atlas @0®@Vithin Tucson, most burrowing owls are
concentrated at Davis-Monthan Air Force Base (A&BJ along the west branch of the Santa Cruz River
(Estabrook and Mannan 1998).

Wintering. Arizona also supports wintering burrowing owls\{de 1998). Little is known about the

winter range of the subspecies because of a limiteaber of banding recoveries. The species regularl
winters in Mexico, including Baja California, an@@ral America south to El Salvador, and may
occasionally occur as far south as western Pan@hréstmas Bird Counts in the U.S. have reported
wintering owls in Arizona, California, New Mexic@regon, and Texas. The subspecies is also known to
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winter in more northern states, including Oklahoiansas, and Nevada, although in low abundance
(Klute et al. 2003).

Migration. The routes and timing of burrowing owl migratiae aot well known. The owls head north
during March and April, appearing in Canada duthgfirst week in May. Most of the owls that bréed
Canada and the northern U.S. are thought to migmaith between September and October. Banded owls
have been tracked from British Columbia, Washing@regon, and California south along the Pacific
coast. Owls breeding in Alberta, Saskatchewan, dhaij Montana, and North Dakota have been tracked
moving through Nebraska and Kansas and then ggitlilexas. Banded owls from Wyoming, South
Dakota, Nebraska Colorado, Kansas, and OklahomiemimArkansas, Oklahoma, Texas, and Mexico.

It is thought that birds from North and South Dakotigrate to Texas for the winter (Klute et al. 200

Seasonal movements by burrowing owls that breadrder in Arizona are unclear. Owls from Canada
and the northern U.S. may winter in southern Ar&zonmigrate through this area on their way to over
wintering areas in Mexico (James and Ethier 1989ls that breed in northern Arizona are thought to
migrate in winter, while in other portions of thtate, owls may be year-round residents (Brown 2001b
Phillips et al. 1964). In the Tucson area, it appéiaat some burrowing owls are year-round resgjent
while others are migratory (Estabrook and MannaB)1.9% llis et al. (2004) concluded that year-round
residents form a relatively large portion of therbwing owls breeding in urban Tucson. Recent tsidi
indicate that less than 40 percent of the burrowints present in Arizona during the summer sperd th
winter in Arizona (Brown and Mannan 2002). Follogiitwo years of surveys, Conway and Ellis (2004a)
found that 12 to 15 percent of juveniles and 28Qgercent of adults (40 to 56 percent of maleslahd

to 29 percent of females) living on Davis-MonthaRBAwere non-migratory. Of adults occupying habitat
along washes, fewer were migratory: 54 to 61 perckadults (39 to 56 percent of males and 55 to 81
percent of females) that were found during the direpseason were also detected during the wintex. T
percentage of juveniles occupying wash habitatwhae migratory (2.5 to 20 percent) was similathiat

for Davis-Monthan AFB (Conway and Ellis 2004a). § ktudy did not document any movement of birds
between Tucson and agricultural areas near Casal&end Coolidge (Conway and Ellis 2004a). Ellis et
al. (2004) did not find any evidence to suggest thigratory owls arrive from elsewhere and sperd th
winter in Tucson. Mark Ogonowski (University of Aadna) is currently conducting a study to determine
the migratory status of burrowing owls in southarizona and to evaluate factors that may influence
winter residency.

TAXONOMIC UNIQUENESS

Two subspecies of burrowing owl are currently redogd in North America by the American
Ornithologists’ Union, the Western burrowing cavid the Florida burrowing owAthene cunicularia
floridana) (AOU 1957).S. c. hypugaess the only subspecies of burrowing owl found mzana. The
second subspeci€eS, c. floridanainhabits prairies of central and southern Flarldahis document,
burrowing owl refers to the Western burrowing owlyo

POPULATION STATUS AND THREATS

Range-Wide Population Status and Threats. The burrowing owl has declined in abundance thnoug
most of its range (Haug et al. 1993). In the Wesstaites, 54 percent of 24 jurisdictions reported
decreasing burrowing owl populations; there wereepmrted increases (Haug et al. 1993; James and
Espie 1997). Local populations of this specieseapeecially prone to extinction (Haug et al. 19@R)ly
limited data exist on population sizes and trendfe U.S. Based on surveys of state biologistagda
and Espie (1997) estimated that there are betw@®9@ and 200,000 Western burrowing owls in the
U.S.
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A large proportion of the Western population ofrowing owl occurs in California (TNC 1999), which
is also the state for which the owl populationigtand trend is best known. DeSante et al. (InspPres
estimated that there are 9,266 pairs of burrowimly an California, 95 percent of which live in the
Imperial and Central valleys (Klute et al. 2003)n&ys conducted over the past 15 years showtlibat t
number of breeding groups in California has de@edxy 23 to 52 percent, and the number of breeding
pairs has fallen by 12 to 27 percent (DeSante. 41987 in Klute et al. 2003). During the 1980s and
1990s, 60 percent of the known breeding groupkermperial Valley disappeared (Barclay et al. 1998
DeSante et al. 1997), and surveys in the Centri¢yand the San Francisco area show a decline of
52 percent in the number of breeding groups (DeSeaindl. 1997). Santa Clara County has seen afoss
60 percent of known owl locations due to developm&he owl has also been extirpated in four coastal
counties (DeSante et al. 1997) and is expected txtirpated in some areas of central Californidné
near future (Holroyd and Wellicome 1997).

Of the 19 U.S. states in which the Western burrgvawl| occurs, it is listed as Threatened or Endesdje
in two states, as a Species of Concern in sevegsstnd as vulnerable in an additional sevensstate
burrowing owl has been petitioned for state listimgalifornia, where it is currently considered a
Species of Concern. The subspecies is also listésreatened or endangered in four provinces ira@an
and is listed as a federally threatened specibeixico. Throughout its range, the owl is considered
secure in only three states in the U.S. (Klutd.e2@03).

Burrowing owls have declined through much of tmange because of habitat loss associated with
urbanization, agricultural conversion, and rodemttiol programs (Johnsgard 1988). Fragmentation of
existing habitat also poses a risk to owl poputetid-ragmentation of habitat may result in reduced
opportunities for unpaired owls to find mates, @ased predator populations and vulnerability to
predation, higher mortality rates among disperfliegglings, and increased home range sizes (Klute e
al. 2003; TNC 1999). When there is a shortage itdisie habitat, owls may occupy the highest-quality
sites, rather than the largest and least-fragmesitesl This can lead to crowding at smaller sitdsch
results in increased foraging competition, reduegadoduction, and higher rates of nest abandonment
(TNC 1999).

Rodent-control programs have resulted in the imtelgooisoning of burrowing owls, as well as theedi
destruction of their burrows (Collins 1979; Zarrv4® Eradication efforts on black-tailed prairiegdo
(Cynomys ludoviciansave also resulted in the loss of burrowing cavld have also created a level of
fragmentation and colony isolation that hamperslmtzation of eradicated areas (Benedict et 88619
Desmond et al. 2000 in Klute et al. 2003). Withimredo three years of being abandoned, prairie dog
colonies cease to provide suitable habitat fordwimg owls (Butts 1973 in Klute et al. 2003). Swali
and reproductive success can also be adversebtexdfd insecticides are sprayed at or near nesting
colonies (James and Fox 1987).

Although burrowing owls are relatively tolerantrafman activity, there are human-related impacitsh su
as shooting and burrow destruction, that adversiééet the owls (Haug et al. 1993; Zarn 1974). The
tendency of these owls to fly low to the ground emlehicle strikes a significant threat to the sgsec
(Klute et al. 2003). Other human activities, suslgeazing, mowing, and burning, however, can imgrov
the quality of existing habitat or create new buiirgy owl habitat (Klute et al. 2003). The speciealso
adversely affected by the artificial enhancement. (@vailability of artificial food sources andetter) of
native predator populations, species such as gr@sfUrocyon cinereoargentejsind coyotes, and by
the introduction of non-native predators, suchealsfoxes Yulpes vulpes domestic catdelis
domesticug and dogsanis lupus familiariy near burrowing owl colonies (Milsap 2002). Altlgh
there are no known significant direct threats todwing owls from diseases, outbreaks of sylvatic
plague among prairie dog colonies can reduce thigadle habitat for burrowing owls (Klute et al.(&).
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Arizona Population Status and Threats. The burrowing owl is widely distributed but gendyal
uncommon in Arizona (Brown 2001b) (Figure 4.4-19pBlation data appear to be inconsistent and
unreliable, with widely different estimates beingae by different investigators at different timesl a
using different techniques. James and Espie (1€&tifpated the burrowing owl population in Arizoria a
between 100 and 1,000 birds, although this estimatebased on questionnaires rather than on a
systematic survey. In 1998, an effort was undertdkecreate a statewide database of known burrowing
owl locations based on interviews with wildlife klagists and birders (Brown 2001b). According tostne
interviews, a total of 206 reported sites, repréagr281 owl locations, was identified in Arizori&g4 of
which were later visually surveyed (Brown and Mam2802). Breeding-season surveys in 2001 resulted
in the detection of burrowing owls at 17.7 perd@® locations) of the surveyed sites. Burrowingwil
were found at an additional four locations outsiflthe established survey sites. Thirty-two of the
resulting 33 occupied sites were resurveyed tHeviiihg winter (Brown and Mannan 2002). Statewide,
only 89 adults and 19 young were found during tleeting season, and 16 owls were located when the
164 sites were resurveyed the following winter.

The breeding range of the burrowing owl in Arizappears to have been relatively stable in the 1990s
(Arizona Breeding Bird Atlas 2000). Currently, theare two major breeding populations in Arizona on
in the Tucson area at Davis-Monthan AFB and altedglpbodplain of the Santa Cruz River West Branch
(Estabrook and Mannan 1998) and one in the Yure, argere high numbers of burrowing owls have
been reported along the irrigation canals. Casad&®&uins National Monument and surrounding
agricultural areas support a small population afdwing owls (Conway and Ellis 2004b). The breeding
population in Tucson typically supports 80 to 1t0we burrows, with the numbers varying seasonally
and annually (Estabrook and Mannan 1998). Thedfilee population in Yuma has not been estimated.
Six nests were reported in the Phoenix Metropoltega in 1994, three in 1995, and five to six 989
(Brown 2001a). Dozens of burrowing owls have bedocated to the Tucson area from urban
development sites around Phoenix. AGFD surveybdorowing owls in 2003 and 2004 found 1,072
burrowing owls (including dispersal locations) &®&lactive burrows in the Tucson basin. These sgrvey
have been restricted primarily to Davis-Monthan ApBBrtions of the main channel and west branch of
the Santa Cruz River, and in and around Maranmauiiy west of I-10. The number of artificial buwe
installed and owls released at each site is predentTable 4.4-1. These artificial burrows wergtatied
between January 2004 and January 2005, and owtsreleiased between March and September 2004.

No data are available yet regarding the numbeds that stayed and wintered at the release sites o

returned after wintering elsewhere.

Table 4.4-1. Number of Artificial Burrows Installed and Number of Burrowing Owls
Released at Each Artificial Burrow Site in the Tucson Area

Site Name ctfisal Burrows Ouis Relonsed
Santa Cruz West Branch — Mission Road 4 0
Simpson Farm 32 6
Ajo Retention Basin 32 16
Cottonwood Lane 32 20
Tucson Electric Power-Irvington 64 52
Cochise AEPCO 32 0
Total 196 94

Source: Arizona Game and Fish Department, Research Branch
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Athene cunicularia hypugaea occurrences in Arizona
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[] County Lines Heritage Fund

Lottery dollars ar work

Heritage Data Management System, April 27th, 2006.

Figure 4.4-1. Distribution map of burrowing owls in Arizona based on locations reported in the HDMS.
Source: AGFD.
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Burrowing owls are believed to have declined inradance in Arizona (Brown 2001b; James and Espie
1997), principally as a result of the decline ia gopulation of Gunnison’s prairie do@yhomys
gunnison) in northern Arizona and the extirpation of bladeked prairie dog in southeastern Arizona
(Brown 2001a). Loss of habitat resulting from shemzroachment also has contributed to declines in
parts of Arizona (Brown 2001a). Grazing practiced prairie dog—control programs likely have
encouraged shrub encroachment (Brown 2001a).

Brown (2001a) identified the following threats tortbwing owls in Arizona:

« Reduced habitat availability because of prairie-dagd ground squirrel-control programs;

« Bubonic plague indirectly limiting habitat availatyi through effects to prairie dogs and ground
squirrels;

« Conversion and urban development of natural habitdtagricultural lands;

« Overgrazing of rangelands resulting in a more wosghcies composition and destruction of
burrows;

« Reduction in prey;
« Maintenance programs of agricultural irrigation avatter resources canals that destroy burrows;
« Urbanization, which increases the risk of contragfirichomoniasigrom doves

« Urbanization, which increases predation by domestator feral animals and the potential for
vehicle strike;

« Reduction in prairie dog and ground squirrel popofes may increase predation on burrowing
owls; and

« Agricultural pesticides.

4.4.2  Ecology
LIFE HISTORY

Breeding and Reproductive Success. The burrowing owl often lives in colonies, with nyapairs

nesting in close proximity. They are monogamousgatterally produce one brood per season. Not all
individuals capable of breeding do so every yeageBing is initiated in early March (Terres 1980),
although in California, courtship may begin asyad late December (Thomsen 1971 in Klute et al.
2003). Eggs are laid from late March to July (Tert880) and clutch size averages 6.5 eggs, wihger
of 4 to 12 eggs (Haug et al. 1993 in Klute et @D3. In Tucson, nests on Davis-Monthan AFB had an
average clutch size of 7.6 eggs and nests alonhesas/eraged 6.6 eggs. Nests in agricultural awess
Casa Grande and Coolidge had mean clutch size8 elg§s (Conway and Ellis 2004a). If a female’stfir
clutch is lost, she may re-nest, although thisrmften been documented (Haug et al. 1993).

Young are born altricial and fledge in late summoefall (Coulombe 1971). Young owls are capable of
running and foraging at four weeks and can makesexl flights by six weeks of age. Beginning when
the chicks are 3 to 4 weeks of age, burrowing @amiifies often change burrows every 10 to 15 day$ un
the young begin to disperse in early fall, usuaityving to nearby burrows (Klute et al. 2003). Mayin
the chicks to satellite burrows and the use of dimgome areas, to line burrow entrances are both
thought to reduce the risk of predation (TNC 1999).

Hatching success has been reported to range froat 8B percent in Idaho to about 55 percent in
California. Fledging success has ranged from 289g/oung per successful nest (Haug et al. 1993).
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Reproductive success can differ depending on thmgelocation and environment and, in particular,
may be reduced by limited prey availability (CDOW03). Burrowing owls in New Mexico that nested
in human-altered environments produced an averb88 mestlings and 2.6 fledglings, while nests in
natural environments resulted in an average ohéstlings and 0.7 fledglings (Bothelo and Arrowood
1996 in Klute et al. 2003).

In Tucson, Estabrook and Mannan (1998) found tB&i fercent of 72 nests studied were successful and
16.7 percent failed. The outcome of the remainidd ercent was unknown. Between these 72 nests, a
total of 67 nestlings was produced, 57 of whictvisd past fledging. This study found that nests in

open areas on Davis-Monthan AFB averaged threénmgssand 2.4 fledglings per nest, compared with
2.4 nestlings and 2.1 fledglings per nest fromdws along the main channel and West Branch of the
Santa Cruz River (Estabrook and Mannan 1998).

In 2002 and 2003, Conway and Ellis (2004a) survdyedowing owl nests on the Davis-Monthan AFB,
along several washes in Tucson, including the Sania River, and in agricultural fields near Casa
Grande and Coolidge. This study found that 49.8qm@rof 208 established nest sites produced one or
more offspring. Success rates were highest in \&eesds (67 percent), lowest on Davis-Monthan AFB
(40 percent), and intermediate in agricultural aré® percent). Among nests in open flat areasansd
Monthan AFB, 41.7 percent of nests that producathgdad at least one confirmed fledgling disperse.
Although fledgling dispersals could not be confidra most of the nests along washes and in
agricultural areas, the two nests at each sitevfoch data could be collected had at least oneirrnad
fledgling dispersal. The minimum confirmed fledgirages at Davis-Monthan AFB, along washes, and in
agricultural areas averaged 3.0, 2.2, and 3.0 ypengest, respectively (Conway and Ellis 2004a).

Nest failures on Davis-Monthan AFB were attributeghredation (31 percent), abandonment with no
evidence of adult mortality (31 percent), burrovilaygse (11.9 percent), vehicle-caused collapse

(2.4 percent; 1 nest), and unknown causes (23cpdr Of the three nests that were confirmed iinda
along surveyed washes, the failures were attrihputee in each case, to monsoon flooding, nest
abandonment with no observed adult mortality, amchown reasons. Nest failures in agricultural areas
were found to be caused by predation (40 perclkutjpw collapse due to vehicles (40 percent), and
abandonment (10 percent) (Conway and Ellis 2004a).

Diet and Foraging. Burrowing owls are opportunistic feeders whosesdigrgely reflect prey availability
(CDOW 2003). They primarily eat arthropods, smadlnnmals, birds, amphibians, and reptiles, with
seasonal shifts in the relative amounts of each ofptem consumed. Owls typically consume more
vertebrate prey during the winter, with arthropaetspecially large insects like beetles, grasshapped
crickets, playing a larger role in their diet dgrisummer (Haug et al. 1993; Johnsgard 1988). Antioag
mammals eaten by burrowing owls are mice, ratyjrgtsquirrels, gophers, young prairie dogs,
cottontails, and even bats. Birds are sometimemnt@kohnsgard 1988). During the summer in Arizona,
predominant prey items in pellets from burrowing®were scorpion, beetles, locusts, and small risden
(Haug et al. 1993).

Burrowing owls have been reported foraging in adtical areas (both active and fallow fields), @on
roads and ditches, and in native grassland andneasfCDOW 2003; Gervais et al. 2000). Burrowing
owls, when suitable alternatives are present, $edimit their use of cultivated areas for foragifttpug
and Oliphant 1990). Owls also seem to prefer forgugihere vegetation heights are greater than 1rmete
and they avoid areas where vegetation is lessthaater tall (Wellicome 1994, CDOW 2003). During
the breeding season, owls actively forage for itrates during the day and for rodents at night
(CDOW 2003). When foraging for invertebrates, bwirgy owls tend to remain near the nest burrow
(TNC 1999).
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Mortality and Predation. Little is known about the average life span orgatemortality among
burrowing owls. The longest documented life sparafburrowing owl was 8 years, 8 months (Anderson
et al. 2001 in CDOW 2003). Annual survival ratescalated based on return rates of adult bandeis bir
to breeding sites, were estimated to be at leagt 38 percent (Haug et al. 1993). Annual survress

for a non-migratory population in California werg Bercent for adult owls and 30 percent for juvesil
(Thomsen 1971 in CDOW 2003). In Oklahoma, annuatatity rates have been estimated at 62 percent
(Butts 1973 in Klute et al. 2003). Adult femalesSaskatchewan were found to have a higher annual
survival rate (62 percent) than adult males andijiles, 48 and 45 percent, respectively (Claytah an
Schmutz 1997 in CDOW 2003). Common predators afdwing owls are badgers, bobcats, weasels,
skunks, coyotes, domestic cats and dogs, snake&saptors such as Swainson’s, ferrugindaistéo
regalis), Cooper’s, and red-tailed hawkButeo jamaicens)jsnorthern harriersdircus cyaneus merlins
(Falco columbariuy prairie Falco mexicanusand peregrine falcongdlco peregrinuy great horned
owls (Bubo virginianu}, and American crowsJorvus brachyrhynchdgHaug et al. 1993; Leupin and
Low 2001 in Klute et al. 2003).

As part of a burrowing owl nest success study iosbm, 17 dead adult owls were found during site
surveys. On Davis-Monthan AFB, a car hit one owplanes struck another three, a raptor killed one,
and unknown causes were responsible for the déatlooThree dead owls were found along surveyed
washes. Causes of mortality were from a vehiclkestdrowning, and unknown causes. In agricultural
areas, mortality was documented from predation @wts), collision with a vehicle (one owl), and
unknown causes (one owl) (Conway and Ellis 2004a).

Site Fidelity and Juvenile Recruitment. This species exhibits moderate to high levelsteffailelity to
general breeding locations, to specific nest gites a prairie dog colony), and to particulartri@srows
(Klute et al. 2003). Males are nearly three timesikeely to return to a nest site than females, and
individuals are more than five times more likelyréburn if the previous year’s nest was succedsbaul if

it was not (Pezzolesi 1994 in CDOW 2003). One sfiodyd that every male owl reused the burrow it
had occupied in the previous year, moving to almeburrow only if the original nest was destroyed
(Martin 1973 in CDOW 2003). For adult owls in Caldp, the return rate to previously occupied burrows
was 39 percent, with 66 percent returning to therall breeding site (Plumpton and Lutz 1993 in CDOW
2003). In Idaho, burrows in rock outcrops were egusiore frequently than those in soil mounds

(48.9 percent, compared with 31.4 percent) and wene likely to be reused in consecutive breeding
seasons (31 percent were occupied in at leastawsecutive years, versus 13.2 percent for burrows i
soil mounds). The authors suggest that the greatse rates for burrows in rock outcrops may ketbe
the greater stability of these sites and a lovkeliiood of collapse than for soil burrows (Rict8449n

Klute et al. 2003). Burrow reoccupancy rates rdinge 90 percent in Colorado to 17 percent in east
Wyoming (Klute et al. 2003).

In Tucson, Conway and Ellis (2004a) found that 6&pnt of banded adult burrowing owls found on
Davis-Monthan AFB were re-sighted the next yead, @n percent of birds that nested along surveyed
washes returned in the following year. One hungedent of the owls identified in 2002 that retulhe
Tucson in 2003 returned to the same environmentiéElonthan AFB versus Tucson washes) they had
occupied the previous year. Fifty-one percent oféhbirds returned to the same burrow they hadinsed
the previous year, with burrow fidelity the saméawis-Monthan AFB (50 percent) and along washes
(51 percent) (Conway and Ellis 2004a). Return regesnales was the same for surveyed washes and
Davis-Monthan AFB (80 and 81 percent, respectivdiyj females were much more likely to return for a
second year along the washes (73 percent) thaatis{Monthan AFB (47 percent).

Conway and Ellis (2004a) found that 17 percent a¥iB-Monthan AFB juveniles and 28 percent of
young from burrows along washes returned in 200Bédcsite they had occupied during the previous
breeding season.
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HABITAT REQUIREMENTS

Breeding Habitat. Burrowing owls inhabit open areas, such as gradslgpastures, coastal dunes, desert
scrub, and the edges of agricultural fields. THeg ahabit golf courses, airports, cemeteriesanatots,
and road embankments (Haug et al. 1993). Habitdiemnces include soils that are well drained and
slightly sloping, a predominance of bare groundparse vegetation, and the presence of mammal
burrows or natural or man-made cavities (Klutel e2@03). In Arizona, burrowing owls have been
documented in Great Basin, Semidesert, and Plaiassands; Sonoran and Mojave Desertscrub; pifion
and Ponderosa pine habitats; riparian woodlanttseitower Colorado River valley; and urban,
agricultural, rangeland, and vacant/barren arehgdket al. 2003).

Burrows are a Critical Habitat requirement for lowring owls. Owls use burrows for nesting and also
require access to alternate burrows to providepescaver for adults and fledglings. Because thegato
excavate their own burrows, burrowing owls are delpat on fossorial mammals, such as badgers
(Taxidea taxuy ground squirrels, and prairie dogs, to createdws. Owls have also been reported to
use coyote, fox, woodchuck@rmota monak and tortoise burrows (TNC 1999). In Arizona, iowing
owls often inhabit areas supporting prairie dégr{omys gunnisopand round-tailed ground squirrel
(Spermophilus tereticaudupopulations (Brown 2001b; deVos 1998). Burrowirgs on Casa Grande
Ruins National Monument mostly nest in old grouqdisel burrows, followed by coyote burrows,
badger burrows, and burrows of unknown origin (Caypand Ellis 2004b). These burrowing mammals
usually inhabit open environments and create theiug the owls require, as well as maintaining
vegetation at a short height (deVos 1998). If thmber of natural burrows is limiting, owls may ieat
use natural cavities, such as rock and lava caVitute et al. 2003), and man-made features, oty
drainage tiles, culverts, and rock piles. Conway Blis (2004b), for example, found that owls negtin
agricultural fields surrounding Casa Grande Ruiatidtial Monument used primarily man-made
structures (39 percent, n=56). At Davis-Monthan AB®Is typically nest in ground squirrel burrows or
coyote dens (Ellis et al. 2004). Estabrook and Man{1998) stated that the burrowing owl distribatio
Tucson is limited, at least in part, by insuffididrrow availability.

In the Tucson area, nearly all (97 percent) ofanieows used for breeding were in undeveloped areas
that had been cleared of native vegetation (Estkibsod Mannan 1998). Bare ground was the
predominant cover type at 87.7 percent of theseeabtirrows. The predominant cover surrounding the
remaining burrows was grass (62.5 percent), f@2Bbsl(percent), shrubs (11.4 percent), and litter

(6.0 percent). Overall, active burrow sites hadiicantly less visual obstruction by vegetatioarth
nearby inactive burrows that appeared to be palemist sites (Estabrook and Mannan 1998).

In a statewide survey of known burrowing owl looas, Brown and Mannan (2002) identified micro-
and macro-habitat features surrounding active mgsites. Active breeding burrows were predomiryantl
found in agricultural areas, particularly alonggation canals and among prairie dog towns (Tablé<?
and 4.4-3).

Another important factor in nest site suitabiligythe density of unoccupied burrows in the area.

Nest burrows in central Saskatchewan had an averfagje unoccupied burrows within 30 meters

(98 feet) (Haug and Oliphant 1990). In western N@rakota, there were available burrows within

7.8 meters (25.6 feet), on average, of all negiolms studied (Stockrahm 1995Mrechant et al. 1999).
Desmond and Savidge (1996) found that there were anailable burrows within 75 meters (246 feet)
of successful nests than around unsuccessful nestvis. Burrowing owl families have been
documented using up to 10 satellite burrows (Detcatal. 1999). Estabrook and Mannan (1998) found
that in Tucson, areas with many large burrows stipdonore owls than areas with fewer and/or smaller
burrows.
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Table 4.4-2. Percentage of Adult Burrowing Owls and Owl Pairs Found in
Various Macro-habitat Types in Arizona

Habitat Type Percent of Adult Owls Percent of Owl Pai  rs
Agricultural 50.6 50.0
Great Basin Desertscrub 12.4 19.2
Semidesert Grassland 11.2 11.5
Urban 6.7 3.8
Rural 7.9 7.7
Residential 5.6 3.8
Plains Grassland 2.2 none
Pasture 2.2 3.8
Great Basin Grassland 11 none

Source: Brown and Mannan (2002).

Table 4.4-3 Percentage of Adult Burrowing Owls and Owl Pairs Found in
Various Microhabitat Types in Arizona

Habitat Type Percent of Adult Owls Percent of Owl Pai  rs
Irrigation canal 42.7 53.8
Prairie dog town 20.2 26.9
Creosote/Sonoran Desertscrub 11.2 11.5
Canall/levee 6.7 3.8
Pasture 3.4 none
Great Basin Desertscrub 3.4 3.8
Nestbox/agricultural 3.4 3.8
Old prairie dog town 34 3.8
Plowed area (culvert) 2.2 none
Plains Grassland 11 none
Fallow field 11 none

Source: Brown and Mannan (2002).

Wintering Habitat. Less is known about the habitats used by burrowimg for wintering. Some

authors have reported that agricultural fields withverts are used more heavily in some locations

(Haug et al. 1993). Owls in Louisiana have beemdbio winter in dunes and beaches, in or near
vegetation and woody debris, and in pastures andutgiral fields (Klute et al. 2003). In Nevadadan
Arizona, a large percentage of owls are non-migyadod use the same sites, and even the same lsyrrow
in winter that they use during the breeding seg€amway and Ellis 2004a; Hall et al. in review ituté

et al. 2003).
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Territory Size. Burrowing owl nesting densities appear to be affédy local burrow distribution, site
size, and foraging habitat quality. Reported ngstiensities are highly variable, ranging from oa& p
per 3.1 acres to one pair per 11,366 acres (Tasid)4

Table 4.4-4. Density of Burrowing Owls in Various Areas

Location (a(l?rzglsrigir) Reference

Lower Colorado River 3.1 Brown (1998) (in TNC 1999)

Bay Area, California 5.9 Trulio (1997)

Oklahoma® 10.0 Zarn (1974)

Minnesota 14.0 Grant (1965) (in Milsap and Bear 2000)
Imperial Valley, California 30.0 Rosenberg and Haley (2001)

Florida 36.0 Milsap and Bear (2000)

Imperial Valley, California 29.0-53.0 Coulombe (1971)

Oklahoma® 11,366.0 Zarn (1974)

% In prairie dog towns.
® More than 1 mile from a prairie dog town.

Burrowing owls maintain an exclusive area arourarthest burrows (Haug et al 1993). Reported
nearest-neighbor distances are more consistent#sing densities and range from 45 feet

(14 meters) to 2,950 feet (900 meters) (Table 4.48suming a circular nesting territory, reported
nearest-neighbor distances translate into nestimgaries ranging from 0.04 acre to 156.8 acres
(see Table 4.4-5).

During the day, burrowing owls typically remain stoto their burrows, foraging farther from the regst
night. Wellicome suggests that diurnal ranges @uoded to estimate nesting area requirements and
nocturnal activity provides a basis for determiniogaging activity (pers. comm. in Dechant et &99).
Owls were found to have 8.6-acre diurnal rangé&yoming (Thompson 1984 in CDOW 2003), 11.9
and 15.8-acre ranges in Minnesota, and nest agdagén 10 and 15 acres in North Dakota (Grant 1965
in Dechant et al. 1990).

The nearest-neighbor distances are different betweecessful and unsuccessful nests. Green and
Anthony (1989 in CDOW 2003) found that if two aetimests were within 60 meters (197 feet) of each
other, both nests ended up being abandoned. lfyraaa-half of the nest pairs, one nest was abaguion
if the pair of nests was 60 to 110 meters (1976tbf@et) apart. If the nests were more than 11@rset
(361 feet) apart, one or more of the pair were dbaed in only 14 percent of cases (Green and Agthon
1989). On the other hand, colonial nesting amonig ¢ve., nesting in clusters) has been documented
(Ehrlich et al. 1988 in CDOW 2003). It is unknowhether owls become less territorial as a way of
reducing the risk of predation (Anderson et al. D0y whether this is simply a response to nestéga
(Jones 1998). Desmond and Savidge (1996) foundrthpmtirie dog colonies larger than 86 acres, owls
nested in clusters with burrows located, on averaf)@ feet (125 meters) apart. Owl nests in smaller
colonies (smaller than 86 acres) were randomlyidiged throughout the colony at an average digtanc
of 345 feet (105 meters) between burrows (DesmandSavidge 1996).
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Table 4.4-5. Nearest Neighbor Distances between Burrowing Owl Nests

Distance Feet

Location (Meters) Acres? Reference

Texas 45 feet (14 meters) 0.04 Ross (1974) (in CDOW 2003)
Oakland, California 197 feet (60 meters) 0.7 Thomsen (1971)

Nebraska 344 feet (105 meters)b 2.1 Desmond et al. (1995)

Oregon 361 feet (110 meters) 2.3 Green and Anthony (1989)
Nebraska 410 feet (125 meters)° 3.0 Desmond et al. (1995)
Saskatchewan 525 feet (160 meters) 5.0 Haug (1985) (in Desmond et al. 1995)
New Mexico 545 feet (166 meters) 5.4 Martin (1973)

Imperial Valley, California 545 feet (166 meters) 5.4 Rosenberg and Haley (2001)
Florida 577 feet (176 meters) 6.0 Milsap and Bear (2000)
Nebraska 787 feet (240 meters)d 111 Desmond et al. (1995)

Idaho 2,950 feet (900 meters) 156.8 Gleason 1978 (in CDOW 2003)
Median 525 feet (160 meters) 5.0

2 Based on a circle with radius one-half the nearest-neighbor distance.
® Large prairie dog towns (235 ha).

© Small prairie dog towns (<35 ha).

4 Badger burrows not in prairie dog towns.

Home range and foraging area may overlap betwdtmetit pairs, with only the burrow being actively
defended (Coulombe 1971; Johnsgard 1988). Litflerination is available on home range size and
foraging distances for burrowing owls. Rosenberd ldaley (2001) found that burrowing owls typically
foraged in areas close to burrows, with more thapedcent of observations within 1,968 feet

(600 meters) of burrows. This finding is similarthat of Haug and Oliphant (1990), who found that
95 percent of telemetry points were within thigaliee of a burrow. Depending on the method used to
estimate home range size, average home rangeramgs from 83 acres to 595 acres (Table 4.4-6).
Rosenberg and Haley (2001) reported that home saoegrlapped by about 30 percent.

Table 4.4-6. Home Range Sizes (Mean + 1 Standard Deviation) of Burrowing Owls

Location Size (acres) Method Reference

Imperial Valley, California 112445 Fixed kernel Rosenberg and Haley (2001)
Imperial Valley, California 454+161 Adaptive kernel Rosenberg and Haley (2001)
Imperial Valley, California 281175 mMcpP? Rosenberg and Haley (2001)
Saskatchewan 83+21 MCP Sissons and Scalisi (2001)
Saskatchewan 123+34 Adaptive kernel Sissons and Scalisi (2001)
Saskatchewan 595+170 MCP Haug and Oliphant (1990)
Imperial Valley, California 452 MCP Gervais et al. (2000)

2 MCP = minimum convex polygon.
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4.4.3 Baseline Conditions

AVRA VALLEY PLANNING AREA POPULATION STATUS

Recent survey results within the Avra Valley plargharea suggest that some City-owned lands are more
important to burrowing owls than previously thou@bt Abbate, AGFD Research Branch, pers. comm.).
AGFD (Grandmaison and Urreiztieta 2006) evaluateCi3y-owned Avra Valley properties in

November 2005 for burrowing owl nesting habitatgmial, characterizing each property according to
vegetation density, presence of concrete irrigatemals, and availability of usable burrows. The
following information was recorded: the locations.( the UTM coordinates) of all burrows that abul
potentially provide a nest site for a burrowing dind., a burrow that is at least 8 centimeterdiameter

and 1 meter deep), and any sign of burrow excayatiammals (e.g., ground squirrels, badgers, coyotes
etc.). At each potential burrow, biologists recardegns of burrowing owl activity and placed therow

into one of the following three categories: 1) nadence of previous use; 2) evidence of previows us

but use is not recent (e.g., old traces of fecdspafiets, cobwebs or debris at tunnel entrance);

3) evidence of recent use (e.g., fresh feces,tpeflmathers, or nest decorations); and 4) owl vese

Then, AGFD personnel conducted winter and breesiagon surveys for owls in suitable locations
during 2006. Burrowing owls were present on ningpprties, and suitable burrows were detected on

16 of them.

The winter survey conducted by AGFD in January Bebruary 2006 detected a total of 1,836 burrows
suitable for burrowing owl use based on openingetisions and burrow depth. Seventy-one burrows
exhibited sign of recent use by burrowing owls (grgsh pellets, prey remains, owl feathers, and
ornamentation), and 214 had evidence of past uge ¢dd pellets, whitewash). The remaining 1,551
burrows had potential to be modified for use byrtwing owls, but had no sign indicating recent astp
occupancy. A total of 34 burrowing owls were detdaduring the winter survey. AGFD personnel
revisited a total of 292 burrows during the bregdirason (June 6 to June 20) that showed evidénce o
recent or past use, or where owls were detectédglutinter surveys. Of these, 117 had collapsedesin
the previous visit and were unsuitable for burrayawvl use. Four adult owls were detected when
revisiting burrows that had supported evidenceusfdwing owl use and/or where owls had been
detected during the winter survey. One owl wasaletkat each of the following parcels: Santa Cruz,
Simpson South, Cactus Avra, and Bowden farms. A@€&i3onnel were unable to verify active nesting
as no juvenile burrowing owls were observed dubrgeding season surveys. However, each of three
burrows associated with owl detections displayadessign of occupancy (whitewash, fresh pellets, and
feathers).

Based on 1998 interviews of wildlife biologists dricders, a total of 206 burrowing owl locationsreve
identified statewide; 164 were later visually sye@ (Brown and Mannan 2002). In Pima County,

35 burrowing owl locations were identified basedlom interview information. Of these sites, 28 were
surveyed in 2001, four only partially. Six owls wdound at two sites during the breeding seasahnan
owls were found at these locations during the wistevey (Brown and Mannan 2002). Of the two sites
with documented owls, one was located inside thy I@nits; the second site was near the Pima—Pinal
county line.

AGFD Research Branch conducted annual surveysuimowing owls from 2003—-2006. These surveys
were conducted, for the most part, outside the B&P planning area. The 2003 surveys took place in
and around Marana, the 2004 surveys focused phmariDavis-Monthan AFB and the main channel
and west branch of the Santa Cruz River, the 200&gs were again conducted at Davis-Monthan AFB,
and the 2006 surveys were conducted on City-owngd Xalley lands as noted above. Burrow numbers
are based on the number of burrows potentiallyabletfor use by burrowing owls based on size and
depth. Owl detections are not intended to implyohlie numbers of individuals, as some individuaig/m
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have been detected at more than one burrow. Thiged these surveys, relative to the City HCP
planning areas, are shown in Table 4.4-7. AGFD diolir2 total owls within the HCP planning area,
34 on City-owned Avra Valley parcels. Within thephing area, AGFD also found 93 active burrows,
71 on City-owned Avra Valley properties (AGFD 2006)

Table 4.4-7. Known Locations of Burrowing Owl Sightings and Active Burrows in the Tucson Basin
Based on AGFD Surveys from 2003-2006

Owl Records . Active Burrows
outside but ACt'V.e Burrows outside but
. within the .
adjacent to the Specified Area adjacent to the
Specified Area P Specified Area

Owl Records
Location within the
Specified Area

Avra Valley HCP planning area 34 40 71 11

Santa Cruz River planning area (former

HCP planning area) 129 137 22 20
Southlands HCP planning area 9 0 0 0
Davis-Monthan AFB 63 28! 5 0
All records south of Sahuarita 5 n/a 0 n/a
Total owl records inside Avra Valley HCP planninga  rea 34

Total owl records outside HCP planning area 411

Total active burrows inside Avra Valley HCP plannin g area 71

Total active burrows outside Avra Valley HCP planning area 47

Source: AGFD, Research Branch.
! Area roughly bounded by 36th Street (north), Irvington (south), Kino Parkway (west), and Palo Verde (west).

HABITAT IN AND NEAR THE PLANNING AREA
Two different approaches have been used to deéneaential habitat for burrowing owl:

« The SDCP habitat model, and
e The City HCP burrowing owl habitat model.

SDCP Habitat Model. A habitat model for the burrowing owl was developeadyart of the SDCP
(Recon 2002). This habitat model consisted of thiewing four primary variables:

« Vegetation;

» Slope;

« Elevation; and

- Landform.
The habitat potential of the categories of eachabe was ranked as 0, 1, 2, and 3, with O indicathat
the category provided no habitat and 3 indicativag the category provided high-potential habitée T
four variables were combined to provide an overablitat potential. Table 4.4-8 shows the specific

categories of the variables considered to provatetat for the burrowing owl and their habitat putal
ratings.
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Tucson Avra Valley HCP Burrowing Owl Habitat Model. The County did not differentiate between
breeding and dispersal habitat in developing th€BBuitable burrowing owl habitat model. However,
the owl has very specific and narrow breeding labequirements, but can make use of almost any
habitat for dispersal. By capturing both dispeesal breeding habitat in one model, wide areas reay b
viewed as being “suitable” for burrowing owls, e@ough only a small fraction of that area may be
suitable for breeding. As a result, almost all Avea Valley HCP planning area was mapped as being
potential habitat under the SDCP. Since breedihgdtcappears to be, by far, the more limiting dacit
was decided that the City burrowing owl! habitat eloglould focus on breeding quality habitat, witk th
assumption that all other areas could be useddpediing owls. Suitable habitat was based on etatua
by Arizona Game and Fish Department staff in wigabh property in the HCP planning area was
gualitatively evaluated for nesting potential. Rrdjes were characterized by the availability athle
burrows, vegetation density, and presence of cemamigation canals (AGFD 2006). According to
Grandmaison and Urreiztieta:

Vegetation structure suitable for nesting burrowowls was defined as patches of treeless
areas comprised of bare ground and/or short vegmiatlO — 50 cm in heighg 1 hectare
in size (Uhmann et al. 2001). . .We also incluaded density creosote bush (Larrea
tridentata) vegetation communities in this defomtbecause burrowing owls have been
observed in creosote flats at various times dutirgyear (BISON 2006, Arizona Game
and Fish Department, unpublished data). Curreneegsh evidence suggests that erosion
along cement irrigation canals creates soil subsmEchambers that have the potential
for burrow formation (M. Ingraldi, Arizona Game afiish Department, personal
communication 2005), and special care was takeadtiress these areas during our
survey efforts. Therefore, we identified the presesf an irrigation canal as increasing
the nesting potential for burrowing owls. Fossotiahmmals (e.g., ground squirrels,
badgers, coyotes) inhabit Avra Valley, and havepittential to create burrows usable by
burrowing owls. Given the critical requirement afrbows for burrowing owls, we
identified properties with burrows or sign of fosabmammals observed during our

initial site evaluation as having a high likelihooflburrowing owl presence (AGFD
2006).

Table 4.4-8. Value Ratings for Characteristics of the Variables Used in the SDCP Burrowing Owl Habitat
Model

Variable/Category Value Rating

Vegetation

Scrub-Grassland (Semidesert Grassland) Sacaton-Scrub (143.14)

Scrub-Grassland (Semidesert Grassland) Mixed Grass-Scrub (143.15)

Scrub-Grassland (Semidesert Grassland) Scrub-Shrub Disclimax (143.16)
Scrub-Grassland (Semidesert Grassland) Xeroriparian biome (143.10XR)
Scrub-Grassland (Semidesert Grassland) Xeroriparian Scrub-Shrub Disclimax (143.16XR)
Chihuahuan Desertscrub Mixed-Scrub (152.26)

Sonoran Desertscrub Creosote-Bursage (154.11)

Sonoran Desertscrub Agave-Bursage (154.15)

Sonoran Desertscrub Xeroriparian biome (154.10XR)

Sonoran Desertscrub Xeroriparian Creosote-Bursage (154.11XR)

R e N = = T = T = T = S

Active Agriculture (999.11)
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Abandoned Agriculture (999.12) 3
Slope

0%—-2% 3
Elevation

195-400 meters 2
401-600 meters 2
601-800 meters 2
801-1,000 meters 2
Land Form

Non-dissected alluvial plains 3
Dissected alluvial plains 3
Non-dissected pediments MASK
Dissected pediments MASK

Source: Recon (2002) Priority Vulnerable Species Analysis and Review of Species Proposed for Coverage by the Multiple Species Conservation
Plan.

Burrowing owl habitat can be differentiated int@éding/wintering habitat and dispersal/migration
habitat. The difference between these two typdmbiftats is related to how long owls will resideghe
area and the types of habitat that the owl will iB¥eeding/wintering habitat corresponds to thetaab
descriptions provided in previous sections of tlisument: they consist of open, sparsely vegetated
areas, with mammal burrows or other features thato® modified to provide burrows. Dispersal or
migration stopovers, on the other hand, are almolémited in variety. Dispersing owls can be found
areas typical of breeding habitat, but they witlcalise areas of dense mesquite vegetation (Uetaizti
pers comm.) or temporary man-made features supbsisholes (Abbate, pers comm.).

In Tucson, burrowing owls have been documentedyudispersal stopover locations for as little as one
day, and as long as two weeks. The environmenthich these dispersing owls were found include:
Sonoran Desertscrub, creosote, thornscrub, grassiaman landscaping, xeroriparian, and fallowdel
The types of burrows documented as dispersal sevgogations include: coyote, badger, round-tailed
ground squirrel, rock squirrel, tortoise, erosiamrbws, and culverts (Urreiztieta, pers. comm.ncsi
burrowing owls only remain in these stopover lamadifor a short time period, there is no specific
information available on the range of habitat usthe relative preference of migrating birds fdfetent
types of habitat. Dispersing birds are assumedeécaneas similar to breeding habitat (CDOW 2003).

The Avra Valley planning area seems to offer pasdigitsuitable breeding habitat for burrowing owls.
The majority of these parcels are retired farmlaamts, as such, have the sparse, short vegetatibn an
open areas that is predominant in breeding habitdhis species. The one uncertainty regarding the
potential of the Avra Valley planning area as biegdhabitat is whether burrows are present, awehat
densities, on the properties. Pre-existing burraxgsa critical habitat element, since the owl duzs
excavate burrows itself; and number of burrows trayhe factor most limiting to owl populations et
region. The habitat model indicates that therebgt67 acres (2,091 ha) of potential suitable hafita
burrowing owls within the Avra Valley HCP planniagea.
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Figure 4.4-2. City of Tucson revised burrowing owl potential suitable habitat for the HCP planning area
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IMPORTANCE OF THE PLANNING AREA IN SPECIES’ RANGE A ND ECOLOGY

Local and regional movements of burrowing owlslargely unknown. For example, it is unknown
whether owls move between areas in Tucson and BPhdtowever, given the City’s location and the
apparent availability of suitable habitat for bwving owls, part of the City might serve as a caritbr
movement between these two populations, as wétiraseasonal migrations by owls between breeding
and over-wintering grounds. Habitat in the Avralglplanning area potentially could be important to
burrowing owls from Canada and the northern U.& ey winter in or migrate through southern
Arizona, but the extent of use of the planning dngavintering and migrating burrowing owls is uraie
As discussed earlier, Ellis et al. (2004) did nioti fany evidence to suggest that migratory owlserr
from elsewhere and spend the winter in Tucson.

4.4.4  Threats and Management Needs
POTENTIAL THREATS AND STRESSORS

Burrowing owls have been severely impacted by thitical loss of prairie dogs throughout theirgan
(Johnsgard 2006). Prairie dogs were not known e lb@en present in Tucson, but Pima County is
considered one of four counties to have compriseditstorical range of black-tailed prairie dogs in
Arizona (Ellis et al. 2004). Black-tailed prairiegb were eradicated from Arizona in the 1930s gt

al. 2004). Today, the primary threat to the burrapdwl is from urban development in areas that were
agricultural or vacant land. Translocation of bitdsiew areas with artificial burrows is the stanada
mitigation method, but the results of this proceduave not been studied adequately.

Burrowing owls appear to be sensitive to directullsance from people passing near their burrows, bu
they are not especially sensitive to traffic noe#jough they are occasionally subject to velstiges.
Burrowing owls are said to be susceptible to Wekt Mirus, but there is little information availabbn
susceptibility to other diseases. Overall, vetyeliis known about their population biology and #ffects
of various anthropogenic factors. See Table 4 dr@&fcomplete list and discussion of stressors and
threats to burrowing owils.

Table 4.4-9. Potential and Current Threats and Stressors for Burrowing Owls

Stressor/Threat Relevance to Species
Habitat Loss
Breeding Historical breeding areas were largely associated with prairie dog towns, and burrowing owls have lost

habitat with the widespread eradication of prairie dogs and other burrowing rodents. Loss of breeding

habitat is considered to be the most critically important threat, as areas that support burrowing owls in
Arizona are largely private lands that are being developed. Limited availability of burrows will influence
habitat suitability.

Dispersal Loss of dispersal habitat is not seen as a significant threat, in part because of the wide variety of
environments that the burrowing owl uses during dispersal and the relatively short time owls are
thought to stay at any stopover location. Loss of areas with suitable holes for roosting is a concern.

Foraging Average foraging area size is unknown, but it may be related to available food supply and likely differs
seasonally and according to the life cycle of species. Areas with sufficient prey may be limiting within
the Tucson area; however, the factors leading to a limited prey base are unknown.

Wintering This species does winter in the Tucson area and needs foraging and roosting sites. Known wintering
locations are usually the same as breeding sites, although it is possible that owls will use areas
outside known breeding habitat.

Habitat Alteration

Prey Although this species is a diet generalist, prey availability may be limiting in areas that might otherwise
be suitable for breeding or foraging habitat. Habitat diversity provides a variety of prey items, and
anything that reduces the diversity of native vegetation will likely have a detrimental affect on prey
availability.

Nest sites Natural burrows may be limiting in some areas of otherwise suitable habitat; however, no information

on burrow densities in the City area is currently available. Use of artificial burrows is a common tool for
improving nest site availability, but the value of artificial burrows has not been well researched.
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Table 4.4-9. Potential and Current Threats and Stressors for Burrowing Owls (Continued)

Stressor/Threat

Relevance to Species

Species Characteristics

Vegetation The burrowing owl prefers low-density vegetation surrounding burrows, but some structural diversity is

composition/density necessary to support prey diversity and abundance, to serve as lookout perches near burrows, and to
provide escape cover for males. Natural successional changes, such as mesquite invasion, may
reduce the suitability of breeding habitat.

Fragmentation This species appears to adapt well to a fragmented environment and is capable of finding suitable

patches of habitat that are scattered across the landscape. The extent and degree of fragmentation
that this species can tolerate is not known.

Invasive species

Invasion by mesquite and bufflelgrass is probably bad for this species. There have apparently been
losses of burrowing owls in the Avra Valley that are contemporary with mesquite and buffelgrass
invasion of inactive agricultural fields.

Habitat rehabilitation
potential

The burrowing owl uses a variety of developed areas, but the widespread use of artificial burrows has
not been studied over time; control of invasive plants may be beneficial.

Hydrologic changes

Drought may result in reduction of prey populations. Flooding may have adverse effects on burrows
and prey.

Edge effects

Edges are not considered beneficial; this bird prefers large blocks of open habitat with few perches for
larger raptors.

Sensitivity to disturbance

Owls are considered sensitive to disturbance, although some individuals habituate to frequent
disturbance.

Interspecific Factors

Predation

Owils are highly susceptible to predation by raptors and do not thrive in areas with high raptor
concentrations or perches for raptors.

Disease Burrowing owls are susceptible to West Nile Virus and known to have died from it, but the effects of
West Nile Virus and other diseases on individuals and populations are unknown at present.
Competition Burrowing owls may be subject to competition for burrows from rock squirrels and snakes.

Domestic/feral animals

This species may be preyed on by cats and harassed by dogs.

Anthropogenic Factors

Edge effect

Large blocks of relatively barren soil or low vegetation is preferred; owls do not benefit from edges and
may be harmed if edges attract raptors.

Fire threat

Fire may improve habitat by clearing vegetation; unintended fires may result in loss of habitat.

Off-road vehicles

ORVs may result in habitat loss, crushing of burrows, or impacts to prey. Such disturbance may be a
problem if frequent.

Grazing

Grazing may be beneficial if it prevents growth of new vegetation.

Collection/ hunting

Collection and hunting are not considered a problem, except illegal target shooting.

Pesticides—impacts to prey

Insecticides may reduce prey base; historical use of rodenticides led to loss of prairie dogs and
decline of this species; present use of rodenticides may be a serious problem for this species.

Direct take/mortality

Direct take is not considered a problem.

Noise

Noise may be a problem, depending on frequency and duration.

Movement

Movement of people may be a problem, depending on frequency, proximity, and duration.

Landscaping

Artificial landscaping could be beneficial if low-density vegetation and minimal potential raptor perches
are part of the landscaping of large sites; owls are known to do well in some parks, parkways, and golf
courses.

Invasives

Buffelgrass invasion may be detrimental; mesquite invasion is almost certainly a negative impact.

Automobile collisions

Automobile collisions may be a problem, but frequency is not well documented.

Connectivity

Fragmentation

Burrowing owils live in a fragmented landscape, but prefer fairly large blocks of open country.

Wash incision

Wash incision is beneficial if it results in the creation of new habitat and harmful if burrows are lost.

Habitat patchiness

Large patches of habitat with minimal vegetation are preferred by burrowing owls.

Riparian/upland connection

The riparian/upland interface is not considered a problem, except if “restoration” projects are done in a
way that causes loss of burrows and habitat.

72



PRELIMINARY DRAFT — CITY OF TUCSON AVRA VALLEY HABITAT CONSERVATION PLAN

CURRENT MANAGEMENT RECOMMENDATIONS

Burrowing owls nesting along washes in Tucson &ydr eggs per clutch but have higher rates of nest
site fidelity and nesting success than those test on Davis-Monthan AFB or in agricultural areaam
Casa Grande and Coolidge (Conway and Ellis 20@lsn the relatively high rates of burrow fidelity
and the large number of non-migratory owls in tiueson area, Conway and Ellis (2004a) recommend
that protection of active nest burrows—particuldhigse along washes, which are both more productive
and in shorter supply—nbe given high priority. Otherommendations include: protection and
enhancement of existing owl populations, proteciind maintenance of fossorial mammal populations,
consideration to owl needs during wash maintenanteities, and education and outreach to the
community.

Conway and Ellis (2004a) caution that urban envitents may act as ecological traps because of higher
mortality from vehicle collisions, predation by destic cats and dogs, or other human-related impacts
They suggest that additional information is neealethe health and stability of urban owl populasion
before too much emphasis is placed on maintainirembancing urban populations. On the other hand,
they note that wash-associated burrows may leal® mare vulnerable to flooding and nest collapse,
while agricultural populations may face reducedadpctive success due to pesticide exposure and
mortality from plowing and irrigation canal maintarce.

The USFWS produced a technical publicati®tatus Assessment and Conservation Plan for théeeydes
Burrowing Owl in the United StatéKlute et al. 2003) that includes the followingoenmendations:

« Maintain continuous, large tracts of treeless veagjrasslands;

- Implement protocols to minimize impacts from deysi®nt and other land uses;

« Use fire, mowing, and/or grazing as necessary aptbariate to maintain suitable habitat;

« Maintain and enhance fossorial mammal populations;

« Construct artificial burrows to reduce limitatioms nesting sites and provide replacement
burrows for owls evicted due to development, aihacete owls as near to the site of eviction as
possible, ideally within 100 meters;

« Reduce and restrict use of pesticides and usecjglestiwith lower toxicities, and do not spray
pesticides on or near burrows during the breed#agan; and

» Educate landowners and the public.

According to Trulio (1997), there are five standapproaches for maintaining breeding opportunites
burrowing owls:

« Protect habitat in place—This approach allows buimg owls to remain at and, in subsequent
years, to return to the site and specific burrdves they prefer. On the other hand, existing
burrow sites may become increasingly isolated ahjest to effects of urbanization as
surrounding areas are developed.

- Passively relocate owls—Passive relocation allowsdwing owls to select replacement burrows
when their chosen sites are lost to developmessitAarelocation seems to work best when
alternative sites are provided within 75 meterthefeviction site.

- Create new habitat—The creation of additional pegabf habitat increases nesting opportunities
for burrowing owls within an area. A new habitatghacreated in Palo Alto, California, was
successfully colonized by burrowing owls. This rieabitat is located about 1 kilometer from
existing occupied habitat.
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» Actively relocate owls—This approach involves tlapttire and relocation of burrowing owls to
replacement burrows outside the original home rdngevithin the local range of the owls. The
effectiveness of this approach is uncertain, belipinary results from a project in California
show that 63 percent of 27 relocated birds disajgoleaithin 12 months after release; 26 percent
of birds returned to the original nest site, rdftegthe strong site fidelity of the owls. Only two
out of 27 birds bred successfully, another two hnesuccessfully, one was killed by a predator,
and one owl remained on-site through two breedeagens.

« Reintroduce owls—In this approach, owls are reledatd areas from which they were previously
extirpated. None of the three large-scale reintctidos attempted in the past
(in Manitoba, Minnesota, and British Columbia) hdeen successful.

The Grassland Ecosystem Initiative (Dechant e1299) provides a number of specific management
recommendations for burrowing owls. Although themmommendations focused on protecting owls and
owl habitat in the Great Plains, many of the coteepmain relevant in the discussion of Avra Valley
HCP burrowing owl management. These recommendaitichgde the following items:

« Educate the public, especially private landownaipsut the status of burrowing owls, the
benefits of protecting habitat for the species fandburrowing mammals, and the negative effects
of insecticides.

« Work to improve the image of prairie dogs (and ofbesorial mammals).
- Enlist landowner’s help in protecting burrows.
» Obtain easements or purchase land in prime burgaivi habitat.

« Encourage municipal governments and agricultuaagentatives to reduce or restrict the use of
pesticides and to use pesticides with low toxitatyon-target species.

« Preserve traditional nesting sites.

« Create a patchwork of reserves with sustainable leses in surrounding buffer areas. Because
owls forage over tall grass and nest and roostantgrass, a mosaic of habitats may be
important in conserving habitat.

» Provide fresh horse or cow manure near nestingaBrarowing owls use shredded manure to
line their nests, possibly to mask odors as a poedaoidance strategy.

« Install artificial burrows where natural burrow® acarce.

« Provide supplemental food during the nestling s&sya short-term solution if food appears to be
limiting; take care not to overfeed, as excessigalfcaching may attract predators.

- Provide observation perches where vegetationlis tal

- Allow heavy grazing on saline, gravelly, stonysandy areas; allow moderate to intense grazing
on good soils that otherwise would support talletatjon.

« Do not spray pesticides within 400 to 600 metej312 to 1,969 feet) of burrowing owl nests
during the breeding season.

« If lethal control of burrowing mammals is necessaegtrict the timing of control activities to
avoid the period when burrowing owls choose ndstgir are nesting.

« Protect colonies and increase populations of bungwammals.

« Maintain abandoned prairie dog colonies at an eartgessional stage, with short
vegetation (<8 centimeters [3.2 inchesg] tall).
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« Preserve, restore, or enhance prey habitat (sudadsROWSs, haylands, and uncultivated areas
of dense, tall vegetation) within a 0.6-mile radidisiesting areas.

4.4.5 Potential Impacts of the City’s Proposed Acti  vities

DIRECT EFFECTS

Construction activities for water supply projectslassociated capital improvement infrastructusesha
the potential to directly kill or injure owls byllfng in or collapsing burrows. The number of owls
potentially impacted in this manner is unclear.estimated footprint of approximately 7,300 acres in
Avra Valley may be needed to expand public watiasgtructure (e.g., recharge basins, evaporation
ponds, treatment plants, etc.), and these develogrhave the potential to disturb existing burrayin
owl habitat depending on their location and configion. Given the friable nature of the soils inrav
Valley, areas of high burrow density should be dediby heavy machinery that has the potential to
collapse burrows.

Additionally, the City is currently implementing thelgrass management efforts in Avra Valley. Pdssib
direct effects that could result from this includ@ning over burrows with tractors and directlyagping

owls. These concerns were addressed and mitigatedraof buffelgrass management strategies prepare
by the City. As part of buffelgrass managementré&dfavhich has included glyphosate spraying, thg Ci
contracted Courtney Conway and Victoria Garcighef Wniversity of Arizona to study the effects of
glyphosate applications on burrowing owls. Accogdio their final report:

Treating areas for buffelgrass does not appeardgatively impact burrowing owls, but
our power to detect differences was limited duaéofew number of burrowing owls
found to be occupying the treatment areas (and Aaltey in general) in 2007. Treating
the areas surrounding one burrowing owl nest wighbiicide did not cause abandonment
and burrowing owls in the treatment and controlasalid not differ in apparent nesting
success, number of offspring per successful nedtadult morphological measurements.
We did detect a possible difference in body magswig juveniles between the treatment
and control areas. However, because only one nasie treatment area produced
juveniles, we have no way of determining whethpogsible difference is real and if so,
whether it is associated with the treatments ohwitme other factor (2007)

INDIRECT EFFECTS

The burrowing owl population could be adverselyeféd through indirect mechanisms facilitated by or
resulting from land development. Potential indir@dverse effects to burrowing owls from land
development include increased disturbance from t@aénce activities associated with water
infrastructure projects. Vehicle strikes also canse owl mortality.

There are also potential indirect effects that daabult from the buffelgrass management program
discussed above. The potential indirect threai@ddrumulation has been addressed and supporting
research indicates that this should not causefsignt adverse effects—with the use of products tha
include glyphosate—for the burrowing owl in the Awalley planning area. Buffelgrass management is
expected to decrease cover in the short-term, wdoald lead to changes in the prey base available f
the owl.
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Potential Habitat Change

Impacts to Potential Burrowing Owl Habitat in the A vra Valley Planning Area

As proposed in the City Water Plan, planned publter infrastructure projects could directly impaltt
suitable burrowing owl habitat in the Avra Vallelpning area. Given the uncertainty in the City &at
Plan regarding the types and scope of projectatthgtbe constructed within the Avra Valley planning
area, we are assuming a worst-case scenario. Taidédotprint of covered activities in Avra Valleg,g.,
recharge basins, evaporation ponds, treatment, gtmf may require almost 7,300 acres. Constnuctfo
these projects will create impacts outside of ttogagt footprints, long-term disturbance to habitety
result from operation of these facilities, and ¢theered activities may, depending on their locatiad
configuration, result in additional habitat lossdegradation within these properties. Without knayvi
the final location and design of any of these fae#l, we cannot say that any habitat within theaAv
Valley planning area will not be impacted in sorashion by these covered activities.

POPULATION-LEVEL EFFECTS

Water supply development could result in a direduction in the local burrowing owl population iret
Tucson planning area, although the extent of #éxdiction is unclear. Burrowing owl use of otheraare
(i.e., agricultural properties within the Avra V@l planning area) is poorly understood at presenit,
unclear what might be the effect of habitat losthia area. The level of use of habitats in thea®Valley
planning area by wintering and migratory owls isreatly unclear, although initial survey resultdicate
that a number of owls winter at potential breediitgs in the planning area. For those lands withén
Avra Valley planning area that are currently beiisgd as nesting/wintering habitat by burrowing owls
from within and outside Arizona, land developmemild contribute to reductions in the number of owls
nesting/wintering or using City lands for migrat@tppovers, and increase mortality from vehicle
collisions, predation, and exposure to diseaseléhthis conceivable that these types of impactsaldio
result from future land development, the numberwis affected and the impact on local and regional
populations of burrowing owls is unclear, and woddghend significantly on where exactly within the
planning area these water developments take place.

4.5 Tucson Shovel-Nosed Snake ( Chionactis occipitalis
klauberi )

45.1 Population Distribution, Taxonomy, and Status
RANGE AND DISTRIBUTION

The range of the Western showelsed snakeQhionactis occipitalisencompasses most of

the Mohave and Sonoran desert regions of the Sestew U.S. and a small portion of contiguous
Mexico. This species’ range extends from belowleeal to about 4,700 feet (1,430 meters) (Stebbins
1985). In Arizona, it is associated with valleydts below 2,000 feet (610 meters) (Lowe 1964). Rose
(2003b) described shovel-nosed snakes as beinglabuim the great dunes of the Gran Desierto, Lower
Colorado River Valley, and Mohave Desert.

Four subspecies of shovel-nosed snake have beenbe#es The historical range of the Tucson shovel-
nosed snaked. o. klaubelj is believed to have extended in a narrow banah southeastern Maricopa
County through southwestern Pinal County to nortlitima County, inclusive of the City (Recon 2002).
As currently mapped, this range encompasses thgimafrthe Arizona Upland Subdivision of the
Sonoran Desert biome, which includes portions attSdale, Florence, Casa Grande, Avra Valley, and
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Chionactis occipitalis klauberi occurrences in Arizona

T 5 =

1] 80 Miles : Yool sl W

# Chionactis occipitalis klauberi
4 State highways
L Major Waterways
[ County Lines Heritage Fund

Lottery doellars at work

Heritage Data Managemant System, December 29, 2008.

Figure 4.5-1. Distribution map of Tucson shovel-nosed snake in Arizona based on locations reported in
the HDMS. Source: AGFD.
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the City (Rosen 2003b). Snakes with characteristicsidered intermediate between Colorado Desert
shovel-nosed snak€( 0. annulathand Tucson shovel-nosed snake may occupy thhaastern edge of
the Tohono O’odham Nation, Sonoran Desert Natitd@alument near Mobile, and the vicinity of Ajo
(Rosen 2003b). Figure 4.5-1 shows the distributibfiucson shovel-nosed snake in Arizona based on
locations reported in the Heritage Data ManagerSgatem (AGFD).

TAXONOMIC DISTINCTNESS

Three of the four subspecies of the Western shoeséd snake occur in Arizona: Colorado Desert
shovel-nosed snak€( 0. annulaty Tucson shovel-nosed snake, and Mojave shovelehsisake

(C. o. occipitali$ (AHA 2005). The Colorado Desert shovel-nosed sraatd Tucson shovel-nosed snake
populations intergrade over much of their rangdB¥Q004). The portion of the Colorado Desert shovel
nosed snake range that does not overlap the rdrige ducson shovel-nosed snake covers most of La
Paz and Yuma counties. The intergrade range feettveo subspecies has been defined broadly as
extending from eastern Yuma and La Paz countigg@asentral Maricopa and Pima counties, and
covering most of Yavapai County (AZ PARC 2005). ldar (1951 in CBD 2004) described a narrower
intergrade zone from Gila Bend east to Casa GrarteAjo north to Aguila. The Arizona population of
the Mojave shovel-nosed snake has a range thaaplyrsovers southern Mohave County and, although
it is adjacent to the Colorado Desert—Tucson showetd snake intergrade zone, is geographically
disjunct from the unique range of the Tucson showesled snake (AZ PARC 2005).

The taxonomy of the Western shovel-nosed snaketiell understood and has not been recently
addressed in the published literature. The cutexainomy of the three Arizona subspecies is based o
differences in color patterns and, as a result, nmyeflect evolutionary divergence among the ssec
(Mahrdt et al. 2001 in NatureServe 2005). The GalorDesert shovel-nosed snake is differentiated by
having black bands that are narrower, less dersgelged, and more cleanly distributed than the Tucso
shovel-nosed snake (AZ PARC 2005). In addition,Ttheson shovel-nosed snake has black, brown, or
purplish secondary bands, i.e., bands that doomdgct the ventral surface, as opposed to the @ddor
Desert subspecies, which has red secondary baBf¥ 2004). The Mojave shovel-nosed snake typically
lacks the narrow orange-red saddles that occurdsgtithe black bands in the Colorado Desert and
Tucson shovel-nosed snake subspecies. Althougé thepme question regarding the subspecific
taxonomy of the Western shovel-nosed snake, R&¥IBD) indicated that there is evidence of
significant local adaptation that does not appedret subject to full genetic mixing among the seloggs.
He supports the current taxonomic classificatiothefsnake and suggests that even smaller valid
taxonomic units that may be “evolutionary significanits” could exist (Rosen 2003b).

POPULATION STATUS AND THREATS

A petition was filed in December 2004, requestimat the Tucson shovel-nosed snake be considered for
listing under the ESA (CBD 2004). The listing pietitincludes both the intergrade and non-intergrade
portions of the Tucson shovel-nosed snake popula({GBD 2004).

Rosen (2003a) speculates that populations in e @frScottsdale, Florence, and Casa Grande have be
severely impacted or extirpated. Systematic surt@y®e not been conducted in these areas and,
therefore, the status of the species across iteeange is imperfectly known. Northern Avra Valie

one of the few areas that have been extensivelggad. As late as the mid-1970s, surveyors were
observing Tucson shovel-nosed snake as many a8 fin@s per night (CBD 2004). Rosen (2003b)
surveyed for the subspecies in and around MaraR@08. He failed to detect any shovel-nosed snakes
and, given the absence of records since 1979, wdedlthat the Tucson shovel-nosed snake population
has severely declined in the Avra Valley sincefi60s and 1970s and may now be extirpated from the
area. In 2004, however, Rosen (2004) reportedatfiatcson shovel-nosed snake was observed near
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Picacho. Western shovel-nosed snakes have alsads@ded in the Sonoran Desert National
Monument near Mobile. However, the subspecific tidgf these individuals has not been verified.
The specimens appear to range in character froftasito Colorado Desert shovel-nosed snakes to
“somewhat to strongly resembling” Tucson shovelaabsnakes (Rosen 2003b).

The primary threat to the Tucson shovel-nosed sraaietlikely cause of the subspecies’ presumed
decline, is the loss of habitat through agricultarad urban development (CBD 2004). Grading and
farming of former habitat alters soil conditionglaemoves native vegetation, thereby eliminating
essential habitat components for this species.uhknown whether natural recovery or restoration o
degraded soils to a condition that is suitabledéecolonization by Tucson shovel-nosed snakes is
possible (CBD 2004).

Identified threats to the subspecies include:

e Agricultural development;

« Urban development;

 New road construction;

« Increased traffic on new and existing roads;
« ORV activity; and

» Possibly scientific and commercial collection of gubspecies.

Another potential factor in the decline of Tucsbtiwel-nosed snake populations may be competition
from the morphologically, ecologically, and behawsity similar banded sand snakehilomeniscus

cintug (Rosen 2003b). The banded sand snake is thooigineter a “richer” or less arid desert
environment than the shovel-nosed snake. It isnasduo have historically occupied areas adjacent to
shovel-nosed snake habitat, on bajadas along thta €auz River east of the Tucson Mountains and
along a sandy ridge that separates the Santa GQvae fvodplain from the combined floodplains o&th
Brawley, Los Robles, and Blanco washes (Rosen 20@8bwing an analogy from the relationship
between desert horned lizards and regal hornei§z&osen suggests (2003b) that the banded sand
shake population and distribution may be expandirthe expense of shovel-nosed snakes. The banded
sand snake was not recorded on the floor of Avigeyantil 1983, after which it appears to have
increased in abundance. This time frame coinciddéstive marked decline in shovel-nosed snakes, from
reasonably abundant during the 1970s to undocumhexfiter 1979. Whether the sand snake is
contributing to the decline of the shovel-nosedkenar simply invading altered habitat following
extirpation of the shovel-nosed snake is uncertain.

45.2  Ecology

LIFE HISTORY

The shovel-nosed snake is adapted to moving quibkbugh loose sand and loamy soils. This
movement has been described as sand swimming {8@85; Rosen 2003b). This small (250 to

425 millimeters) coral snake mimic uses venom tudsie its prey, which includes insects, scorpions,
spiders and centipedes (Stebbins 1985; Rosen 20D3d)xhovel-nosed snake feeds frequently and, as a
result, is thought to actively forage from at le@ptil through October (Rosen et al. 1996 in CBM2)

The shovel-nosed snake is thought to breed in MdyJane. Only a quarter of females surveyed during
the breeding season were found to be reproductaetlye, indicating that all females do not breadre
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year (Goldberg 1997 in CBD 2004). The species igarous and has a clutch of 2 to 4 eggs in the
summer (Stebbins 1985).

Western shovel-nosed snakes are primarily noct8tabbins 1985), although on cool days they may
also be active in the late and early evening (Weat@53 in Recon 2002). Daily activity seems to peak
from dusk until just after dark, roughly from 19:@021:00 hours (Rosen et al. 1996 in CBD 2004).
Shovel-nosed snakes spend the daytime under tfaeswf the soil beneath a creosote bush or under
objects, such as boards (CBD 2004). Rosen (20@3eprched the seasonal activity cycle of the Tucson
shovel-nosed snake as part of a recent surveyt.dfferdiscovered that activity peaks during May and
decreases rapidly through late June. There isuakattivity in early July and almost no observed
activity after that. Shovel-nosed snakes also apjodae more active after warm summer or hot spring
days and on days with higher relative humidity @wost al. 1996 in CBD 2004). During the winter, the
snhake will often hibernate in small, enclosed busdeneath but near the surface of the soil (CBB120

HABITAT REQUIREMENTS

The Western shovel-nosed snake is known from theek&onoran life zone, primarily on valley bottoms
with sand dunes or soft sandy loams. More det&igdaitat preferences of the species have not been
systematically examined (CBD 2004). Rosen (2008hyssts that populations in Avra Valley centered
on the valley floor, with only fringes of the dittution extending into adjacent bajadas. He algesio

that the species appears to prefer productive octeasesquite floodplains, but also may occur irasuef
open upland creosote (Rosen 2003b). The specitgpewils containing small amounts of gravel (Rose
2003a).

45.3 Baseline Conditions

CITY POPULATION STATUS

The last known record of the Tucson shovel-nose#tesim the vicinity of the City was at Sanders Road
and Avra Valley Road in 1979. It is unknown whettrex species persists within the City HCP planning
area. It was not observed during species-specifieys conducted in and around Marana in 2003.
However, these surveys were initiated during tkteddnalf of the seasonal activity cycle when thake
was much less active (Rosen 2003b). The previouslytioned record of a Tucson shovel-nosed snake
observed near Picacho in 2004 demonstrates thaptaies is not regionally extinct, and may still
inhabit the Avra Valley (Rosen 2004).

Previous survey work concentrated along Avra VaRead and Mile Wide Road. Although many

Tucson shovel-nosed snakes were observed in thas B3l early 1970s, none have ever been found west
of Pump Station Road or along the portion of Avial®y Road that is within 3 miles of 1-10. In addlit,

no shovel-nosed snakes have been observed aloagMitile Road. This recorded distribution led Rosen
(2003b) to conclude that most of the original pagioh occurred north of Mile Wide Road, and likely

north of Manville Road. There are few records fithim area where Avra Valley Road crosses Brawley
Wash, specifically between Sanders Road and TraadRThis dearth of records is thought to be due to
the presence of adobe-like soils near Brawley Waathare too hard to be suitable for shovel-nosed
shakes (Rosen 2003b).
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HABITAT IN AND NEAR THE PLANNING AREA

Two different models have been developed to deiepatential habitat for the Tucson shovel-nosed
snakes:

« The SDCP habitat model; and
« A habitat model developed by Dr. Phil Rosen forTiogn of Marana HCP.

SDCP Habitat Model. A habitat model for the Tucson shovel-nosed sneke developed as part of the
SDCP (Recon 2002). This habitat model consistedefollowing four primary variables:

« Vegetation;
» Slope;
+ Elevation; and

- Landform.
The habitat potential of the categories of eackabée were ranked as 0, 1, 2, and 3, with O indigat
that the category provided no habitat and 3 indigahat the category provided high-potential hatbit
The four variables were combined to provide an avéabitat potential. Table 4.5-1 shows the specif
categories of the variables considered to provatstat for the Tucson shovel-nosed snake and their
habitat potential ratings.

City Habitat Model. When developing the Tucson shovel-nosed snakigahafodel for the Town of
Marana HCP, Dr. Rosen concluded that elevationsaildaxonomy and condition provide the best
overall predictors of potential habitat for thisses. Elevations greater than 2,300 feet (700nsjete
were eliminated because existing records do n@idiecobservations of the species above that ettt
limit. Active agricultural lands and developed ar@gere eliminated as potential habitat because il
these areas are no longer suitable for use bgpleisies.

This model was considered to be as accurate and@pde for identifying habitat within the Avra
Valley HCP planning area as it had been for ugbanTown of Marana HCP planning area, with one
exception. Although agriculture has been prevatebbth Marana and the City’s Avra Valley planning
area for decades, and continues to be practickthrana, all of the City’s lands within the Avra &gl
planning area were retired from farming betweem2® 30 years ago. Although farming dramatically
reduces the suitability of the land for this spscies these lands recover from cultivation, howeter
plausible that they may return to being suitableitad The City’s former agricultural lands thenefo
cannot be ruled out as future snake habitat asdertbey have appropriate soil types and occurmitie
elevational range of the species. Due to the palericovery of snake habitat in these areas, tfueager
farmlands are considered as possible restorateasdor the species in the City Tucson shovel-nosed
shake habitat model. It must be noted, howevet jtigcurrently unknown how long these lands must
remain fallow for natural processes to restore thesuitable Tucson shovel-nosed snake habitat.

The combination of soil type, elevation range, past land use (cultivated or not cultivated) resinta
possible 12 habitat suitability classes for thisces within the planning area. In order to sinyplif
conservation planning for this species, these 42sels were aggregated into low-, medium-, and high-
potential habitat based on the input of Dr. Rogextording to Dr. Rosen, soil type takes precedeves
elevation and any properties with good soils shteldhigh” potential in a 3-tiered system. Marginal
soils, regardless of elevational suitability, d¢ pvide “high” potential habitat. The overall ®&bility

for each soil type and elevation combination isspreed in Table 4.5-2, for uncultivated land, aadl&
4.5-3, for previously farmed properties. The ouipiuthe habitat suitability model for the Tucsoregél-
nosed snake is shown in Figure 4.5-2 and Tabld AL%nds classified as either high or moderatetagbi
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potential were combined to determine the amousudéble habitat within the planning area, which
totaled 2,450 acres (991 ha).

Table 4.5-1. Value Ratings for Characteristics of the Variables Used in the SDCP Tucson Shovel-Nosed
Snake Habitat Model

Variable/Category Value Rating
Vegetation

Scrub-Grassland (Semidesert Grassland) Scrub-Shrub Disclimax (143.16) 1
Scrub-Grassland (Semidesert Grassland) Xero-riparian Scrub-Shrub Disclimax (143.16XR) 1
Sonoran Desertscrub Creosote-Bursage (154.11) 3
Sonoran Desertscrub Paloverde-Mixed Cacti (154.12) 1
Sonoran Desertscrub Agave-Bursage (154.15) 3
Sonoran Desertscrub Saltbush (154.17) 2
Sonoran Desertscrub Xeroriparian biome (154.10XR) 3
Sonoran Desertscrub Xeroriparian Creosote-Bursage (154.11XR) 3
Sonoran Desertscrub Xeroriparian Paloverde-Mixed Cacti (154.12XR) 3
Slope

0%—2% 1
2%-5% 1

Mask (should explain

0,
5% and above what this means)

Elevation

401-600 meters 3
601-800 meters 1
801 meters and above Mask
Land Form

Drainageways 3
Streambeds 3
Floodplains 3
Terraces 3
Non-dissected alluvial plains 3
Dissected alluvial plains 3
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Table 4.5-2. Habitat Suitability Classes for Non-cultivated Lands*

Suitig;:ig)—/yggting Suitgﬁl\i/tayt Ilggting Overall Habitat Potential Rating
3 3 High
3 2 High
3 1 High
2 3 High
2 2 Moderate
2 1 Moderate
1 3 Moderate
1 2 Moderate
1 1 Low

*Overall ratings recommended by Dr. Phil Rosen.

Table 4.5-3. Habitat Suitability Classes for Previously-cultivated Lands*

Suit:sagzllit-; yngting Suitglﬁl\@“ggﬂng Overall Habitat Potential Rating
3 3 High Restoration Potential
3 2 High Restoration Potential
3 1 High Restoration Potential
2 3 High Restoration Potential
2 2 High Restoration Potential
2 1 Poor Restoration Potential
1 3 Poor Restoration Potential
1 2 Poor Restoration Potential
1 1 Poor Restoration Potential

*Overall ratings recommended by Dr. Phil Rosen.

IMPORTANCE OF THE PLANNING AREA IN SPECIES’ RANGE A ND ECOLOGY

The planning area and vicinity represent a smallléely inconsequential portion of the range aéth
widely distributed species (i.e., most of the Mahand Sonoran deserts). The range of the subspecies
under consideration here extends from southeabtaritopa County through southwestern Pinal County
to northern Pima County, inclusive of a portiortted Avra Valley planning area. It is possible ttta
Tucson shovel-nosed snake genotype might only agasle for long-term conservation in the area of
Mobile, Arizona (Rosen 2003b).

4.5.4  Threats and Management Needs
POTENTIAL THREATS AND STRESSORS
The primary threat to the Tucson shovel-nosed sraietlikely cause of its presumed decline, iddise

of habitat through agricultural and urban developtf€BD 2004). Grading and farming of former
habitat alters soil conditions and removes nategetation, thereby eliminating essential habitat
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components for this species. It is unknown whettagural recovery or restoration of degraded soils t
condition that is suitable for re-colonization bycEon shovel-nosed snakes is possible (CBD 2004).
Another potential factor in the decline of Tucsbo#el-nosed snake populations may be competition
from the morphologically, ecologically, and behasity similar banded sand snake (Rosen 2003Db).

Essentially nothing is known about the demograpbigsopulation dynamics of this snake. Habitat
requirements also are not well known, except thiatdnake requires undisturbed desert vegetation
communities. Vehicle collisions are a serious pgobland were almost certainly more of a problem
historically. See Table 4.5-5 for a complete listl @iscussion of stressors and threats to Tucsoresh
nosed shake.

Table 4.5-5. Potential and Current Threats and Stressors for Tucson Shovel-Nosed Snake

Stressor/Threat Relevance to Species
Habitat Loss
Breeding Loss of habitat to agricultural and urban development is regarded as the most serious historical

threat to this species. Loss continues today, to a lesser degree, as urban development occurs in
previously undeveloped land that may still support this species.

Dispersal Dispersal is limited for a small snake. The ability to disperse has been compromised by roads,
developed areas, irrigation and drainage ditches, and areas with impacted soils.

Foraging Size of foraging area is unknown, but is almost certainly related to available food supply and
available suitable soils; diversity of resources is important.

Habitat preferences This snake uses rodent burrows and litter (e.g., boards) as shelter for unknown periods of time;

rodents have largely been eradicated as a result of agricultural and urban development from areas
where this snake once lived.

Habitat Alteration

Prey This snake consumes a diversity of invertebrate prey; loss or reduction in populations of suitable
prey species through habitat loss and invasive competitors is probably a significant threat, but
further research is needed.

Vegetation composition/density The loss of native desert vegetation by conversion to agricultural fields was an important cause of
population loss.

Fragmentation Fragmentation of historical habitat may have led or contributed to endangerment of this species;
remaining potentially suitable areas are isolated by barriers.

Invasive plant species Invasion by mesquite, buffelgrass, and red brome reduces vegetation diversity and can lead to fires,
changes in soil characteristics, and reduced prey availability.

Invasive animal species Effects are unknown, but concern has been expressed about invasive non-native insects, such as

cockroaches, that out-compete native food animals.
Habitat rehabilitation potential Restoration of native vegetation communities and enhancement of connectivity would improve long-
term survival opportunities for this species.

Edge effects Edge habitats may contribute to isolation and increased predation on this snake.

Water quality Water quality may result in changes in soil texture and the invertebrate community.

Land use history Historical agriculture likely rendered areas unsuitable for use by this species; the long-term effects
of agriculture are unknown.

Roads Dispersal by this snake may be impacted adversely by roads, ditches, and areas with unsuitable
sails.

Species Characteristics

Dispersal mechanism Habitat and the potential for dispersal by this snake may have been altered in important ways we do
not understand. The goal of restoration would likely require the creation of functioning desert
ecosystems with soils and vegetation communities historically available to this species.

Life history/Population data Essentially nothing is known about the demographics or population dynamics of this species.
Habitat requirements are not known, except that this snake requires undisturbed desert
communities.

Seasonal specialization The prey animals of this species are clearly seasonal in abundance, so the snake must have the
ability to switch prey as necessary.
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Table 4.5-5. Potential and Current Threats and Stressors for Tucson Shovel-Nosed Snake (Continued)

Stressor/Threat

Relevance to Species

Species Characteristics

(Continued)

Captive breeding/ translocation Although a potentially useful approach, the potential for successful captive breeding and restoration

potential

is unknown.

Breadth of resource
use

This snake appears to specialize in a narrow range of resources, but this is not well understood.

Adaptability Habitat selection apparently is limited by available soils.

Predation The effects of predation on this snake are unknown.

Disease The effects of disease are unknown.

Competition A potential factor in the decline of this snake may be competition from the morphologically,

ecologically, and behaviorally similar banded sand snake (Chilomeniscus cintus), which appears to
have moved into the area occupied previously by shovel-nosed snake.

Domestic/feral animals

Not likely to be a problem.

Anthropogenic Factors

Fire threat

Fires may negatively impact this species by resulting in loss or conversion of vegetation.

Off-road vehicles

ORVs may impact snakes directly or indirectly, through impacts to soils.

Grazing

Grazing may be harmful if it reduces vegetation diversity or compacts soils.

Collection/hunting

Collection of snakes may have been a problem historically, but is no longer considered a problem
because snakes have not recently been found in area.

Insecticides

Insecticides are not thought to be a problem, except to the extent that they affect prey base for this
species.

Direct take/mortality

Direct take of this snake is not considered a problem.

Dumping

lllegal dumping may actually benefit this species by providing cover.

Increased road density

Increased road density results in loss of habitat, barriers to dispersal, and direct mortality.

Connectivity

Fragmentation Fragmentation is probably a significant problem for this snake because the only remaining habitat is
isolated.

Barriers Potential barriers to dispersal by this snake include roads, ditches, agricultural fields, urban

development, and other unsuitable habitats.

Traffic volumes

Vehicular collisions are a serious problem, at least historically.

Habitat patchiness

Connectivity is considered crucial for the long-term maintenance of viable populations.

CURRENT MANAGEMENT RECOMMENDATIONS

Rosen (2004) suggests that the persistence dffibisies in Avra Valley requires that most, or@the
few remaining areas of “relatively undisturbed a@te bush and creosote bush-mesquite upland
desertscrub” be preserved.

Among the areas Rosen (2003b) recommends for o@igaT are (also see Figure 4.5-3)

« Site2: Brawley Flats—The least-disturbed remaining patictiesert within the local distribution
of the Tucson shovel-nosed snake. Much of the lzeisdbeen heavily damaged by past land uses
and parcels are in various stages of recovery.r8e@éty-owned parcels, including the
Weinstein, Lupori, and Reeves Farms (north andg@atrcels, include portions of or are
adjacent to the Brawley Flats.

- Site3: Magee-Avra Roads Desert Flats—Adjacent to the BraWwlats, this area also includes

tracts of relatively undisturbed desert within theal distribution of the snake. Impacts in this
area include wildcat development and overgrazintewh City-owned parcels, including Lupori,
Reeves (north), Comisky, and Levokitz Farms paréettude or are adjacent to portions of the

flats.
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- Site4: Trico-Brawley Flats and North Silverbell Ridge—&tas of high-quality mesquite and
creosote bush habitat can be found in this areig.drea has been impacted by past land uses and
continues to be affected by urban sprawl. Sevetg@vned parcels are located in the general
vicinity, including the former Gin, Hurst, and Sisgm Farms south.

45.5 Potential Impacts of the City’s Proposed Acti  vities
DIRECT EFFECTS

Urban development, including construction of wat@pply and capital improvement projects, can cause
direct mortality or injury to Tucson shovel-nosethkes.

INDIRECT EFFECTS

Tucson shovel-nosed snakes that are displacedrisgrootion activities could experience higher
mortality while searching for suitable, unoccupiebitat. Roads and increased traffic on roads can
increase mortality of snakes from vehicle strikeger the long-term, conversion of suitable hatitat
urban uses could result in take of snakes througdriaty of mechanisms, including reduced foraging
opportunities, reduced or degraded denning oppitiganand increased predation.

POTENTIAL HABITAT CHANGES IN THE PLANNING AREA

Once suitable habitat with relatively undisturbed sonditions is graded for development, its patdn
value to this species is lost. As proposed in tig Water Plan, planned public water infrastructure
projects could directly impact all suitable Tucshrovel-nosed snake habitat in the Avra Valley pilagin
area. Given the uncertainty in the City Water Rigarding the types and scope of projects thatlmeay
constructed within the Avra Valley planning are& are assuming a worst-case scenario. The total
footprint of covered activities in Avra Valley, e.gecharge basins, evaporation ponds, treatmant,pl
capital improvement projects, etc., may requirecsin?,300 acres. Construction of these projects wil
create impacts outside of the project footprirdagtterm disturbance to habitat may result from
operation of these facilities, and the coveredviies may, depending on their location and
configuration, result in additional habitat lossfragmentation within these properties. Without i
the final location and design of any of these faed, we cannot say that any habitat in Avra \ailell
not be impacted in some fashion by these coveridtass.

POPULATION LEVEL EFFECTS

Because it is not known whether this species gersighe City HCP planning area, the population
effects of the City’s proposed activities are unkno
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i

i

Figure 4.5-3. Museum records and potential conservation areas mapped onto a 1993 aerial image of the
northern Avra Valley. The habitat associations at museum localities for the Tucson shovel-nosed snake
(red ovals) may be inferred, although agricultural expansion (green—active; reddish—recovering) has
obliterated desert habitat formerly occupied by snakes. Arrows point toward potential conservation areas,
with numbers corresponding to discussion in the text. Base image source: University of Arizona ART lab,
School of Renewable Natural Resources. Source: Rosen (2003b).
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4.6 Ground Snake (Valley Form) ( Sonora semiannulata )

4.6.1 Population Distribution, Taxonomy, and Status
RANGE AND DISTRIBUTION

This range of the ground snak&ofora semiannulajaextends from southwestern Idaho south through
western and southern Arizona; eastward through rotigkest and central Texas including nearly all of
Oklahoma; and south through north-central Mexicosdh (2004) provides a map (Figure 4.6-1) of the
species’ known distribution in Pima County and adjgg areas. The ground snake is found from sea
level to around 6,000 feet (1,830 meters) (Stebb@85).

TAXONOMIC UNIQUENESS

Current taxonomy recognizes only one species vatBubspecies. The ground snake, however, has
distinctive and potentially isolated forms throughiis range. Recon (2002) describes three forms as
occurring within Pima County, but the degree ofajenseparation among these forms is unknown. The
ground snakes in the Tucson area are describéa dgdlley form”; Rosen (2003a) uses the term
“population segment” in referring to this populatidie notes that color pattern phases tend to
differentiate the mountain and valley forms of #make, but not with complete certainty (Rosen 2004)

POPULATION STATUS AND THREATS

The population status of this species in ArizonéBima County is unknown. This species is not gdck
within the AGFD HDMS. Although recent surveys haemfirmed that ground snakes persist within the
range of the valley form (Rosen 2004), the popaitastatus is unknown.

Rosen (2003a) believes that habitat destructiaticpéarly in Pinal County, could be adversely affag
the local population. Other threats are likely éosimilar to those for other snakes, and include:

« Agriculture and urban development;

« New road construction;

« Increased traffic on new and existing roads;
« ORV activity; and

« Scientific and commercial collection.

The snake has also been observed trapped in gatttes (BISON-M 2004a).
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Figure 4.6-1. Distribution of ground snake (Sonora semiannulata, valley form) in eastern Pima County
and adjoining areas based on plottable museum records, 1900-2004, and observations and reliable
records obtained by the author. Records occur in two environments: valley flats (mesquite- and grass-
dominated desertscrub) and lower mountain slopes (Semidesert Grassland and upper edge of Arizona
Upland Desertscrub). Base image from Topo digital mapware. (Reproduced from Rosen 2004).

4.6.2 Ecology
LIFE HISTORY

The ground snake is a small, secretive, noctumeteswhose prey includes insects, scorpions,
centipedes, crickets, and grasshoppers (Rosen 28&8#bins 1985). Unlike other closely related ssak
the ground snake is not morphologically adaptetigging (Rosen 2004). Clutches of four to six eggs
laid in June through August. This species is adiweng April through October and hibernates in
underground dens during the winter (Stebbins 1985).
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HABITAT REQUIREMENTS

The ground snake occupies desert valleys on hays eind silts that digging snakes, such as shovel-
nosed snhakes, do not usually occupy (Rosen 20G8ajnd shakes are known from fine soils on flats
and from very coarse, gravelly soils on lower reldpes in desert grassland. Over its range, thaespe
occurs in river bottoms, desert flats, sand hummpakd rocky hillsides where there are pocketsade
soil. Vegetation in these areas is typically spéesg., creosote bush desertscrub), but alongtherl
Colorado River this snake occurs in thickets of gquiéte (Stebbins 1985). Rosen (2004) recently
described the valley form’s habitats as valleysflait mesquite and grass-dominated desertscrub, and
lower mountain slopes of Semidesert Grassland armba Upland Desertscrub.

Small snakes, including members of the Colubridilfiartend to have fairly small home ranges.
Data for related species indicate that home rafagelubrid snakes are usually significantly l&san
one hectare (2.5 acres) in size (NatureServe 2008se snakes are still capable of moving relativel
large distances, with reports of some individuépersing as far as 1.7 kilometers (1.1 miles)
(NatureServe 2005).

In the Phoenix metropolitan area, ground snake&rae/n to occupy urban environments. The
population does best in open areas with establigegdtation, including landscaped areas that are
untended by typical landscape management pragficd®osen, pers. comm.). However, there is no
evidence that the valley form of this species o@siprban environments in Pima County (Recon 2002).

4.6.3 Baseline Conditions

CITY POPULATION STATUS

There are no known observations of ground snakdsnithe Avra Valley planning area. Four historical
records of the ground snake show that it occunsgalbe Blanco Wash, from the confluence with the
Santa Cruz River south to Avra Valley Road. Althiotilgese three observations serve to confirm the
presence of this snake in the vicinity of the GtiiCP planning area, they are not sufficient teweine
the local abundance or population status of theiepe

HABITAT IN AND NEAR THE PLANNING AREA
Two different models have been developed to delinpatential habitat for the ground snake:

e The SDCP habitat model and
« A habitat model developed by Dr. Rosen for the Tafvilarana HCP.

SDCP Habitat Model. A habitat model for the ground snake was devel@segart of the SDCP (Recon
2002). This habitat model consisted of the follogvfaur primary variables:

« Vegetation;

« Slope;

+ Elevation; and

« Landform.
The habitat potential of the categories of eachatsée was ranked as 0, 1, 2, and 3, with O indicpthat

the category provided no habitat and 3 indicativeg the category provided high-potential habitéie T
four variables were combined to provide an ovdrabitat potential. Table 4.6-1 shows the specific
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categories of the variables considered to provatstht for the ground snake and their habitat g@kn
ratings.

Table 4.6-1. Value Ratings for Characteristics of the Variables Used in the SDCP Ground Snake Habitat
Model

Variable/Category Value Rating
Vegetation

Great Basin Conifer Woodland Pifion-Juniper (122.41) 1
Madrean Evergreen Forest and Woodland Encineal (Oak) (122.31) 1
Madrean Evergreen Forest and Woodland Xeroriparian Encineal (Oak) (122.31XR) 1
Sonoran Riparian Woodland Xeroriparian Mesquite (124.71XR) 2
Interior Chaparral Manzanita (133.32) 1
Interior Chaparral Mixed Evergreen Sclerophyll (133.36) 1
Scrub-Grassland (Semidesert Grassland) Sacaton-Scrub (143.14) 2
Scrub-Grassland (Semidesert Grassland) Mixed Grass-Scrub (143.15) 2
Scrub-Grassland (Semidesert Grassland) Scrub-Shrub Disclimax (143.16) 1
Scrub-Grassland (Semidesert Grassland) Xeroriparian biome (143.10XR) 2
Scrub-Grassland (Semidesert Grassland) Xeroriparian Scrub-Shrub Disclimax (143.16XR) 1
Scrub-Grassland (Semidesert Grassland) Urban Mixed Grass-Scrub (143.15U) 1
Sonoran Desertscrub Saltbush (154.17) 1
Interior Southwestern Riparian Deciduous Forest and Woodland Cottonwood-Willow (223.21) 1
Sonoran Riparian and Oasis Forests Mesquite (224.52) 1
Sonoran Riparian and Oasis Forests Cottonwood-Willow (224.53) 2
Sonoran Riparian and Oasis Forests Urban Cottonwood-Willow (224.53U) 1
Sonoran Deciduous Swamp and Riparian Scrub Meso-riparian biome (234.70) 2
Sonoran Deciduous Swamp and Riparian Scrub Mixed Scrub (234.71) 2
Sonoran Deciduous Swamp and Riparian Scrub Saltcedar Disclimax (234.72) 2
Sonoran Deciduous Swamp and Riparian Scrub Urban biome (234.70U) 1
Slope

0%—2% 1
2%-5% 1
5%—10% 1
10%—-15% 1
Elevation

195-400 meters

401-600 meters 3
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Table 4.6-1. Value Ratings for Characteristics of the Variables Used in the SDCP Ground Snake Habitat
Model (Continued)

Variable/Category Value Rating

Elevation (Continued)

601-800 meters
801-1,000 meters
1,001-1,200 meters
1,201-1,400 meters

1,401-1,600 meters

PN N NN W

1,601-1,800 meters
1,801-2,000 meters 1

2,000 meters and above MASK

Land Form

Drainageways

Streambeds

Floodplains

Terraces

Non-dissected alluvial plains
Dissected alluvial plains
Non-dissected bajadas and fans
Dissected bajadas and fans
Non-dissected pediments

Dissected pediments

P P PP, RPN DN W W w

Hills with low relief

Source: Recon (2002) Priority Vulnerable Species Analysis and Review of Species Proposed for Coverage by the Multiple Species Conservation
Plan.

Town of Marana HCP Habitat Model. Rosen (2004) recently concluded that ground snfakeserly
occupied narrow bands of habitat on the periphéthevalley center where bajada washes discharged
water and fine sediment onto dense xeroripariaingla

A habitat model for this snake, developed by Drsé&tofor the Town of Marana HCP, consisted of three
primary variables: 1) land use; 2) elevation; apddls. A series of categories was then assignedth

of these variables, and each category was rankedla®, and 3, with 0 indicating that the catggor
provides no habitat value and 3 indicating thatdiegory provides high habitat value. The three
variables were combined to provide an overall lzbidlue for a given area (Table 4.6-2).
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Table 4.6-2. Habitat Model for the Ground Snake (Valley Form)

Variable/Category Value Rating *
Soils

Silty clay loam 3

Gila loam 3
Gravelly loam 1

Slope (applies only to gravelly loam soils)

0 to 3 degrees (about 6.5%) Mask
> 3 degrees 1
Vegetation

Active agriculture Mask?

! Value ratings recommended by Dr. Phil Rosen.

2 Active agriculture does not constitute potential habitat in its current state. These areas can
be managed in the future, however, in a manner that improves their potential as ground snake
habitat.

Dr. Rosen concluded that soils provide the bestadvpredictor of habitat for ground snakes. Pagnt
habitat identified by the presence of gravellyswibs further refined using slope. Vegetation and
landform characteristics, however, did not appeamiprove the predictive value of the model. Active
agricultural land was identified as having no hailjitotential. The ground snake habitat model dgesio
for the Town of Marana HCP by Dr. Rosen was considléo be as accurate and appropriate for
identifying habitat within the Avra Valley HCP plaimg area as it had been for use in the Town of
Marana HCP planning area. The Marana model wastdjuased on Dr. Rosen’s conclusions that the
Brawley Wash lands do not contain suitable hab8#werbell Road and Avra Valley Road has been
adequately confirmed. The Brawley flats, which agwertions of a number of additional City-owned
lands, could also provide potential habitat for gheund snake; however, no individuals have been
recorded in this area and restoration be neededhance the potential of these lands to suppokesna
(Rosen 2004). Most recently, according to Dr. Rosen

In contrast [to the Blanco Wash lands], Brawley Wénds, which have been stripped of sand
and silt by channelization and drainage, leavingibd hard adobe soils, are, insofar as has been
determined, un-occupied by this species. Thereappe be too much erosion, and not enough
pooling to provide suitable habitat (Rosen 2008).

Since lands part of the Brawley Wash system daunoently contain suitable habitat, they have been
classified as “potential habitat with restoratio8Hould additional mitigation lands become necgssar
meet requirements described in Chapter 5, thesaraéisn potential lands would be considered. The
output of the adjusted habitat suitability modeltite ground snake is shown in Figure 4.6-2. Based
this habitat model, 1,192 acres of potential grosmake habitat is predicted to occur in the Tucson
planning area (Table 4.6-3).
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Table 4.6-3. Acreage of Potential Ground Snake Habitat for Each
Suitability Class

Habitat Suitability Class Avra Valley (acres)
Potential Suitable Habitat 1,192
Potential Habitat with Restoration 3,320

Total Acres 4,512

Total Planning Area Acres 19,821

Table 4.6-4. Potential and Current Threats and Stressors for Ground Snake

Stressor/Threat Relevance to Species

Habitat Loss

Breeding Loss of habitat to agricultural and urban development is regarded as the most serious historical threat
to the species. Loss continues today, to a lesser degree, as urban development occurs in previously
undeveloped land that may still support this species.

Dispersal Dispersal is limited for a small snake. The ability to disperse has been compromised by roads,
developed areas, irrigation and drainage ditches, and areas with impacted soils.

Foraging Size of foraging area is unknown, may be related to available food supply and available suitable soils;

diversity of resources is important.

Diurnal shelter

Uses rodent burrows and litter (e.g., boards) as shelter for unknown periods of time; rodents have
largely been eradicated as a result of agricultural and urban development from areas where this
snake once lived.

Fire threat May be a threat if it results in loss or conversion of vegetation; direct effects of fire on snake are
unknown, probably lethal under some circumstances, not under others.

Habitat Alteration

Prey Consumes diverse invertebrate prey; loss or reduction of populations of suitable prey species through
habitat loss and invasive competitors is probably a significant threat but needs further research.

Vegetation Loss of native floodplain vegetation by conversion to agricultural fields was an important cause of

composition/density population loss.

Habitat conversion

Loss of native floodplain vegetation by conversion to agricultural fields was an important cause of
population loss.

Fragmentation

Fragmentation of historic habitat may have led or contributed to endangerment of this species;
remaining potentially suitable areas are isolated by various barriers.

Invasive plant species

Invasion by mesquite, buffelgrass, and red brome reduces vegetation diversity and can lead to fires,

changes in soil characteristics, and prey availability.

Invasive animal species

Effects are unknown, but concern has been expressed about invasive non-native insects such as
cockroaches out-competing native food animals.

Habitat rehabilitation potential Anything that restores native vegetation is beneficial; habitat rehabilitation to enhance connectivity

may improve long-term survival if the species is present or reintroduced.
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Table 4.6-4. Potential and Current Threats and Stressors for Ground Snake (Continued)

Stressor/Threat

Relevance to Species

Habitat Alteration (Continued)

Flood

May result in loss of individuals and/or areas that were formerly inhabited; much of this species’
natural habitat gets flooded occasionally, and under natural conditions snakes survive, but flood
regime has been altered by human activities so that floodplains in part of the historical range may
remain under water for longer periods than before alteration, and the effect on snakes is unknown.

Groundwater depletion

May have led to loss of suitable habitat in the past and may impede restoration of suitable habitat.

Edge effects

Unknown, but may contribute to isolation and predation on snake.

Fire threat

May be a threat if it results in loss or conversion of vegetation; direct effects of fire on snake
unknown, probably lethal under some circumstances and not under others.

Water quality

Water quality is probably irrelevant, but may result in changes in soils and invertebrate community.

Land use history

Historic agricultural use may render land unsuitable for this species; long-term effects are unknown.

Species Characteristics

Dispersal mechanism

Moves overland, apparently preferring certain types of soil; dispersal may be impacted adversely by
roads, ditches, and unsuitable areas.

Habitat rehabilitation potential Habitat rehabilitation potential for this snake is unknown. Its habitat may have been altered in

important ways that we do not understand. Because the goal of rehabilitation for this species would
be to restore fully functioning floodplain environments to historically suitable habitat, the potential for
success is unknown.

Life history/population
information

Essentially nothing is known about demographics or population dynamics of this snake. Other than its
preference for undisturbed floodplain communities, specific habitat requirements are not known.

Seasonal specialization

Unknown, prey animals are clearly seasonal in abundance and life cycle, so snake must have the
ability to switch prey.

Breadth of resource use

Appears to specialize in a narrow range of resources, but this is not well understood.

Adaptability

Fairly limited in habitat selection to specific soil types.

Interspecific Factors

Invasive species

The effects of invasive species are unknown; however, invasive plants alter habitat adversely and
invasive insects may alter the snake’s prey base.

Anthropogenic Factors

Fire threat

May be a threat if it results in loss or conversion of vegetation; direct effects of fire on snake are
unknown, probably lethal under some circumstances and not under others.

Off-road vehicles

ORVs may impact snakes directly or indirectly through compaction of soil and/or potential burrows.

Grazing

Grazing may be harmful if it reduces vegetation diversity.

Collection/hunting

Collection may have been a problem historically, but is no longer considered a problem because
snakes have not been found recently in the area.

Pesticides—impacts to prey

Pesticides may affect the prey base for this species.

Direct take/mortality

Direct take is not considered a problem.

Increased road density

An increase in number of roads results in loss of habitat, barriers to dispersal, and direct mortality.
Mortality from vehicles is a serious problem, at least historically.

Connectivity
Fragmentation This is probably a significant problem because the only remaining habitat is isolated.
Barriers Effective barriers to the movement of snakes include roads, ditches, agricultural fields, urban

development, and patches of unsuitable habitat.

Habitat patchiness

Connectivity of suitable habitats is considered crucial to this species.
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Figure 4.6-2. Habitat suitability model for the ground snake in eastern Pima County based on soil type
determined from pre-2003 records (Rosen 2004)
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CURRENT MANAGEMENT RECOMMENDATIONS

Rosen (2004) notes that, in Phoenix, the grounklesdaes occur in residential developments, using
gardens, lawns, and mesic landscaping, espedmfetwith native plants such as mesquite or riparia
species. The biggest hurdle to maintaining grounake populations in areas that are being develigped
the high potential mortality rate resulting fronading or other surface disturbance activities (Rose
2004). In order to minimize impacts of developmamthe snake, Rosen (2004) recommends that areas
intended for open space, landscaping, or otheiitésssive uses should not be bladed. Areas with
mesquite should be preserved on-site.

4.6.5 Potential Impacts of the City’s Proposed Acti  vities

The City and vicinity represent a small and likiglgonsequential portion of this widely distributeashge
of this species (i.e., much of the western U.S.rmorth-central Mexico). The range of the “valleyrfi

of the ground snake under consideration here egteadh to Eloy and the snake is likely most abuhda
around Red Rock (see Figure 4.6-1).

DIRECT EFFECTS

Land development, including construction of watejgcts as part of the covered activities, can€aus
direct mortality or injury to snakes. Accordingo. Phil Rosen “. . .With regard to mitigation,eattpts
to save individual animals in areas undergoingdesgial or commercial construction remain infeasibl
for small, secretive animals like snakes. If popates are to be saved in situ, use of heavy equipme
must be carefully regulated and monitored” (2008).

INDIRECT EFFECTS

Snakes that are displaced by construction activit@ild experience higher mortality while searchiorg
suitable, unoccupied habitat. Roads and increaaéfttton roads can increase mortality of snakemfr
vehicle strikes. Over the long-term, conversioswfable habitat to developed areas could resti#tke
of snakes through a variety of mechanisms, inclydéduced foraging opportunities, reduced or
degraded denning opportunities, and increased poada

POTENTIAL HABITAT CHANGES IN THE PLANNING AREA

Conversion of existing undeveloped potential haldalevelopment would have an adverse effect en th
shake, but the effect on this species of conveduricultural lands to development is unclearhia t
Phoenix metropolitan area, ground shakes are kitiowocupy urban environments. The population does
best in open areas with established vegetatiohydimg landscaped areas that are untended by typica
landscape management practices (P. Rosen, persi.tdfdowever, there is no evidence that the valley
form of this species occupies urban environmenRinma County (Recon 2002), so it is unclear as to
what extent the conversion of agricultural fieldsmater development projects might render existing
habitat unsuitable for ground snakes. We are asgyrfor purposes of this analysis, that the coosivo

of water development projects would render theremtarcel unsuitable for the snake.

As proposed in the City Water Plan, planned publter infrastructure projects could directly impaltt
suitable ground snake habitat in the Avra Vallegnping area. Given the uncertainty in the City Wate
Plan regarding the types and scope of projectatthgtbe constructed within the Avra Valley planning
area, we are assuming a worst-case scenario. Tdiddotprint of covered activities in Avra Valleg,g.,
recharge basins, evaporation ponds, treatment, gtmf may require almost 7,300 acres. Constnuctfo
these projects will create impacts outside of ttogagt footprints, long-term disturbance to habitety
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result from operation of these facilities, and thgered activities may, depending on their locatiod
configuration, result in additional habitat lossdegradation within these properties. Without knayvi
the final location and design of any of these faed, we cannot say that any habitat within theaAv

Valley planning area will not be impacted in sorashion by these covered activities.

POPULATION-LEVEL EFFECTS

The potential effect of covered activities on theumnd snake is uncertain because the currentldisitn

and abundance of the species in the planning angakinown. In the Phoenix area, the species is know

to persist in urban and modified environments, iandew Mexico the species has been reported to
tolerate or benefit from human developments, indgdarm outbuildings (barns, silos, and sheds), an
abandoned buildings (BISON-M 2000 in Recon 200248l on these observations, ground snakes could
persist in portions of the Avra Valley HCP plannerga following development. However, no specific
information is available with respect to the tofera of the ground snake to human development and
activity (Recon 2002).

4.7 Pale Townsend’s Big-Eared Bat ( Corynorhinus
townsendii pallescens )

4.7.1  Population Distribution, Taxonomy, and Status
RANGE AND DISTRIBUTION

Pale Townsend’s big-eared bat (PTBB) ranges throuiglvestern North America from southern British
Colombia south along the Pacific coast to soutl@aiifornia, from the Black Hills of South Dakota to
western Texas, and through the Mexican uplandsedsthmus of Tehuantepec in southern Mexico. It is
not known from the Baja California Peninsula. I$ethoccurrences in the southern Great Plains, Ozark
Mountains, and Appalachian Mountains are considards relict populations.

The species is widespread throughout Arizona, atihat is not considered common anywhere, and is
least common in northeastern grasslands and sositwuedesert areas. It has been found from 550 to
7,520 feet (168 to 2,294 meters) in elevation. Mesbrds, however, come from above 3,000 feet

(915 meters) (Hinman and Snow 2003). In ArizonaBBThave been reported in Cochise, Coconino,
Gila, Graham, La Paz, Maricopa, Mohave, Navajo,sRiRinal, Santa Cruz, Yavapai, and Yuma counties
(Figure 4.7-1).

TAXONOMIC DISTINCTNESS

TheCorynorhinusgenus, which has been the accepted generic nameofi of the taxonomic history of
the species, was relegated by Handley (1959) tgewdyic status under the gerfiecotus(AGFD

2003c; BISON-M 2004a). After several morphologigailylogenetic, and genetic evaluations (see
Bogdanowicz et al. 1998; Frost and Timm 1992; anchlihnson and Douglas 199Z}prynorhinuswas
re-elevated to full genus status (AGFD 2003c).

99



PRELIMINARY DRAFT — CITY OF TUCSON AVRA VALLEY HABITAT CONSERVATION PLAN

Corynorhinus townsendii pallescens occurrences in Arizona

0 80 Miles
—

# Corynorhinus townsendii palles cens
A4 7 State highways
Major Waterways
[ County Lines Heritage Fund

Heritage Data Mansgement System, January 1, 2004 Lottery dollars at work

Figure 4.7-1. Habitat range and occurrence of pale Townsend'’s big-eared bat in Arizona. Points
represent maternity colonies, roosts of five or more individuals, sites where five or more males have
been netted, and sites where pregnant or lactating females have been netted.
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PTBB is one of five subspecies currently recognizederC. townsendiilAGFD 2003c; BISON-M
2004a). Three of the subspeci€st. virginianus(Virginia big-eared bat)C. t. ingens(Ozark big-eared
bat), andC. t. australis do not occur in the western U.S. (BISON-M 2004anz and Martin 1982;
USFWS 1992)C. t. townsendii known variously as the Pacific Western big-edvator Western big-
eared bat, occurs in Washington, Oregon, Califopievada, Idaho, and possibly northwest Utah and
southwest Montana (BISON-M 2004a; USFWS 19@2}. pallescenss found in the same states@d.
townsendiiand also occurs in Arizona, Colorado, New Mexibexas, and Wyoming (BISON-M 2004a).
However, taxonomic understanding of this complestiisevolving, and recent work suggests t@at.
pallescenswill likely becomeC. t. townsendiiC. t. pallescensvill be designated as the subspecies
restricted to northern New Mexico and Colorado,l@/@i. t. townsendiwill be the subspecies in Arizona
(Piaggio and Perkins 2005).

Although there are areas in which only one of the Western subspecies apparently occurs, the two
subspecies intergrade throughout much of theireamgl, in these intergrade zones, individuals danno
easily be assigned to subspecies (BISON-M 2004as&h and Rainey 1994). As a result, some authors
do not distinguish between the two Western subspeiistead choosing to lump them into a single
taxon,C. t. townsendiior the Townsend’s big-eared bat (Hutson et al128@rson and Rainey 1994).

POPULATION STATUS AND THREATS

Range-Wide Population Statusand Threats. The two eastern subspeci€st. virginianusand

C. t. ingens were listed as endangered in 1979, primarily aesalt of severe population declines and
restriction of breeding habitat to only a few cal@dSFWS 1979). In 1994. t. pallescensand

C. t. townsendiwere recognized as Category 2 Federal Candidatesreferred to as Species of
Concern (BISON-M 2004a).

The overall population status and trend of the PT8&ncertain, but the species is believed to have
declined in parts of its range. A survey by Pierand Rainey (1994) suggested that substantial
population declines in PTBB have occurred in Catifa over the last 40 to 60 years, based on the
following: 1) a 52 percent loss in the number otenaity colonies; 2) a 44 percent decline in thenbar

of roosts; 3) a 55 percent decline in the numbdyatd; and 4) a 32 percent decrease in the aveizgjef
remaining colonies. The lower Colorado Desert aliregColorado River, an area that experiences heavy
recreational use, is one of three areas in Caldamwhich marked declines in the numbers of PTBB
colonies have taken place.

The PTBB is threatened by human disturbance atrmagdernity roosts; mining, closure, and sealing of
abandoned mines; vandalism at maternity and hibemasites; loss of foraging habitat; and possibly,
exposure to pesticides (AGFD 2003b). PTBB are en¢tg sensitive to human disturbance, and simple
entry into a maternity roost can result in the almenrment of the site (Pierson et al. 1991). Becthise

bat feeds heavily on Noctuid moths, which requiedland habitats, a decline in wetland habitatsaoul
contribute to a decline in the bat population.

Pale Townsend's big-eared bats are extremely sangit human disturbance, and simple entry into a
maternity roost can result in the abandonment@ftte (Pierson et al. 1991). Because this basfeed
heavily on Noctuid moths, which require wetlanditeth, a decline in wetland habitats could contebu
to a decline in the bat population.

Arizona Population Status and Threats. Population trends for Townsend’s big-eared batsrinona

are unclear, but losses of and reductions in batbeus at maternity colonies have been reportednfilin
and Snow 2003). Pierson and Rainey (1994) repdintgcbnly 13 maternity roosts have been verified in
Arizona. These 13 sites represent 10 separateies|dntaling about 1,000 adult females. More thiae-
half the sites are in mines, and only four are kméevcontain more than 200 individuals (Recon 2002)
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According to more recent reports, only five to sewgaternity colonies, ranging in size from 100 to
several hundred bats, are currently known (Rec@®2R2 he largest colony in Arizona, Stanton’s Cawve
the Grand Canyon, disappeared in the 1970s stadtdy the roost site was gated to protect archémdbg
and paleontological remains. After the gate wasifigatin the mid-1980s, several bat species (bttho
townsendij were observed inside the site (Recon 2002). Gulrat use of these sites is not known
(AGFD 2003b).

Maternity sites for the species have been fourkbat Caliente Cave, Dixie Mine, Crystal Cave,
Stanton’s Cave in Grand Canyon National Park, thiei€ahua Mountains, a cave in Sycamore Canyon, a
cave near Union Pass, and a cave in Hereford,ugthoot all these sites remain in use (BISON-M
2004b; Castner et al. 1994; Dalton and Dalton 1994BB hibernacula have been located within the
Gold Button Mining Claim in Prescott National Fdrésne site) and along the Bill Williams River (two
sites) (Castner et al. 1994; Snow et al. 1995).

Mist net and roost surveys during the 1990s (s&OBI-M 2004b; Castner et al. 1994; Snow and Castner
1996; Snow et al. 1996, 1995) yielded PTBB recandsumerous locations, including:

« Apache-Sitgreaves, Coconino, Coronado, Prescoibaiaand Tonto national forests;

« Cave and Walnut creeks;

» Klondyke Mine;

« Arivaca and Duquesne quads in Santa Cruz County;

« McDowell Peak Quad in Maricopa County;

« Harcuvar Mountains (Happy Day Pond);

« Hargquahala Mountains (Browns Canyon Spring);

« Infoothills southeast of Kingman (Boulder Well);

« Along the Bill Williams River;

- Batamote Hills, Helvetia, and Stevens Mountain guad?ima County; and

- PTBB have also been found roosting under bridgésizona (BISON-M 2004b).

4.7.2  Ecology

LIFE HISTORY

PTBB are active in summer but hibernate in wintérey mate in autumn and winter and sperm is stored
in the female’s reproductive tract until springrtiization occurs at the time of ovulation. Male®duce
few sperm in their first autumn and are considéodok largely sterile and probably non-breeding. In
contrast, females breed in their first autumn asal lyoung the following summer. Gestation variesifr

56 to 100 days after fertilization, depending dmatic conditions and the resultant metabolic rafehe
females (i.e., development slows when females godaily torpor). In summer, females form maternity
colonies of 12 to about 200; males, however, ratuste or in small groups (as many as three indaig)u
(Pierson and Rainey 1994; Tigner and Stukel 2003).

In Arizona, females are pregnant in April, and maitg colonies have been reported in late April.
Indirect evidence (near term embryos and presehievaborns) indicates that the single young is born
June in Arizona. Dates of birth vary considerablptighout the bat’s range (from late April to midy].
In Arizona, most young are flying by the end ofyJand nursery colonies begin to disperse during
August (Hinman and Snow 2003).
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Banding studies indicate high roost and group ifigeind colonies will, if undisturbed, use the sasite
indefinitely. Most, if not all, females return todir natal group each breeding season resultingiti-
generational, matrilineal colonies. Banded femakege been found to remain within a few kilometdrs o
their natal site and when foraging or shifting begw alternate roost sites, movement is confined to
within 15 kilometers of the primary roost. Even whidisbanding from summer colonies to winter
hibernacula, banded individuals have not been deated to disperse more than

43 kilometers (Pierson and Rainey 1994).

The mortality rate is high for juvenile bats. Thesge number of yearling females that return éir th

natal site in the following breeding season is leetw38 and 45 percent. In succeeding years, thievaur
rate rises to around 75 percent (BISON-M 2004lxd8re and Rainey 1994). Five years is the average ag
of PTBB within a population. A single banded indival, however, has been documented at more than
21 years old (BISON-M 2004b). Little is known abdie causes of mortality in PTBB; however,
predation of the bats by house cats, black ratsriagtails has been observed. Interspecific coitipet

and disease are not considered to significanthashpopulations of this species (BISON-M 2004b).
SinceP. t. pallescenss easily disturbed, arousal during winter hib&ioracould lead to starvation of a

bat from the expenditure of 10 to 30 days of faerees (BISON-M 2004b).

The species forages by echolocation, capturingtase flight and sometimes from leaves along fores
edges (BISON-M 2004b; Hinman and Snow 2003). Studiestomach contents from bats in the
Southwest have revealed that their diet consistsapily of lepidopterans, with small quantities of
Coleoptera, Diptera, Hemiptera, Hymenoptera, HoeraptNeuroptera, Trichoptera, and Plecoptera
(BISON-M 2004b). Small moths, 3 to 10 millimeteav¢raging about 6 millimeters), are the primary
food of these bats (AGFD 2003b).

The species forages over desertscrub, ripariaridtiapivetlands or open water, typically within

15 miles (24 kilometers), and often within 4 to Be® (6.6 to 8 kilometers), of the roost sites

(AGFD 2003c; Hinman and Snow 2003). However, resaudies by Rick Sherwin and Antoinette
Piaggio indicate that. townsendimay travel large distances while foraging, inchgdmovements of
over 93 miles (150 kilometers) during a single eévgrfR. Sidner, pers. comm.). Following a late-high
peak of activity, they usually go to a night roddtey may forage again in the early morning, ag tre
reported not to return to their daytime roostslstiortly before sunrise (AGFD 2003b).

HABITAT REQUIREMENTS

In Arizona, summer day roosts include caves aneésin areas of desertscrub, oak woodland, oak/pine
woodland, pifion/juniper woodland, and coniferoug$t. PTBB prefer to hang from open ceilings at
roost sites and do not use cracks or crevices.amity roosts, these bats apparently preferitine d

light near the edge of the lighted zone. In Arizogrmergence times and especially return times and
patterns probably vary, as they do elsewhere, di¥pgon insect activity and development stage of
young. Night roosts are often in abandoned builgiftginman and Snow 2003).

In winter, big-eared bats hibernate in cold cales tubes, and mines. Of all North American bidis,
species seems to be the most dependent on avgjlabihbandoned or inactive mines for roost sites
(BISON-M 2004b). In Arizona, hibernation sites amestly in upland and mountainous areas, from the
vicinity of the Grand Canyon to the southeastemh githe state. Winter roosts generally contaimde
individuals (usually singles or small groups, amdrizona occasionally as many as 50) than summer
roosts. For hibernation, they prefer roost siteemtihe temperature is 54°F (12°C) or less. Steh si
may be near entrances or in well-ventilated aré#fiseoroost. The bats may rouse themselves and move
to other spots in the roost during the winter idesrto be in areas of stable cold temperaturesjBim
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and Snow 2003). Roost selection appears to beelihtiy the temperature within potential sites (BISON
M 2004b).

4.7.3 Baseline Conditions
CITY POPULATION STATUS

According to the AGFD HDMS (AGFD 2003c), there aeknown roost sites within the City HCP
planning area. Given the low elevations and reddyiflat topography of the planning area, therals®

little potential for undocumented roost sites tgpbesent, with the possible exception of areakerfar
eastern portion of the planning area (Scott Rick@mdpers. comm.). In Pima County, this species is
known to use Colossal Cave Mountain Park, Tucsoartin Park, OPCNM, and SNP (County 2000Db).

HABITAT IN AND NEAR THE CITY
Two different models have been developed to deiepatential habitat for PTBB:

« The SDCP habitat model, and
« The City HCP habitat model.

SDCP Habitat Modd. A habitat model for PTBB was developed as parthef SDCP (Recon 2002).
This habitat model consisted of the following sriiary variables:

« Hydrology;
« Vegetation;
» Slope;

« Elevation;

« Aspect; and

+ Carbonates.

The habitat potential of the categories of eachatsée was ranked as 0, 1, 2, and 3, with O indicpthat
the category provided no habitat and 3 indicativeg the category provided high-potential habitéie T
six variables were combined to provide an overallitat potential. Table 4.7-1 shows the specific
categories of the variables considered to provatstat for the PTBB and their habitat potentiaings.

City PTBB Habitat Model. The SDCP suitable PTBB habitat model appearée iofluenced too
strongly by the “slope” variable, which resultedlire identification of only small isolated patcluds
suitable habitat across the City HCP planning arba.City HCP YAC felt that the foraging potentiat
the bat was more extensive than what had beenreality the SDCP model, and thus proposed an
alternative model.

A potential habitat model for PTBB was developethwtine input of the City HCP Technical Advisory
Committee, in particular, Dr. Linwood Smith. A coagite vegetation map developed by the County as
part of the SDCP was used to identify areas chaiaetd as Arizona Upland Subdivision of the Sonoran
Desertscrub and Semidesert Grassland biomes. Domsicior disturbance that has removed the natural
vegetation cover from areas within Avra Valley, askiwas applied that removed lands that had been
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Table 4.7-1. Value Ratings for Characteristics of the Variables Used in the SDCP Pale Townsend’s Big-
Eared bat Habitat Model

Variable/Category Value Rating

Hydrology

Intermittent stream

Adjacent habitat within %2 mile of intermittent stream
Adjacent habitat within 1 mile of intermittent stream
Perennial stream

Adjacent habitat within %2 mile of perennial stream
Adjacent habitat within 1 mile of perennial stream

Spring

N N PPN DN NN

Adjacent habitat within %2 mile of spring

Vegetation

Rocky Mountain Montane Conifer Forest Douglas fir-White fir (122.31)
Rocky Mountain Montane Conifer Forest Pine (122.32)

Rocky Mountain Montane Conifer Forest Xeroriparian biome (122.30XR)
Great Basin Conifer Woodland Pifion-Juniper (122.41)

Madrean Montane Conifer Forest Douglas fir-Mixed Conifer (122.61)
Madrean Montane Conifer Forest Pine (122.62)

Madrean Evergreen Forest and Woodland Encineal (Oak) (123.31)
Madrean Evergreen Forest and Woodland Oak-Pine (123.32)

Madrean Evergreen Forest and Woodland Xeroriparian biome (123.30)
Madrean Evergreen Forest and Woodland Xeroriparian Encineal (Oak) (123.31XR)
Relict Conifer Forest and Woodland Xeroriparian biome (123.50XR)
Sonoran Riparian Woodland Xeroriparian Mesquite (124.71XR)
Scrub-Grassland (Semidesert Grassland) Sacaton-Scrub (143.14)
Scrub-Grassland (Semidesert Grassland) Mixed Grass-Scrub (143.15)
Scrub-Grassland (Semidesert Grassland) Scrub-Shrub Disclimax (143.16)

Scrub-Grassland (Semidesert Grassland) Xeroriparian biome (143.10XR)

N N N DN N PN N DN N N N NN DN DN DNDNDN

Scrub-Grassland (Semidesert Grassland) Xeroriparian Scrub-Shrub Disclimax (143.16XR)

=

Scrub-Grassland (Semidesert Grassland) Urban Mixed Grass-Scrub (143.15U)

=

Chihuahuan Desertscrub Creosotebush-Tarbush (153.21)
Chihuahuan Desertscrub Mixed Scrub (153.26) 1
Chihuahuan Desertscrub Xeroriparian Creosotebush-Tarbush (153.21XR) 1
Sonoran Desertscrub Creosote-Bursage (154.11) 1
Sonoran Desertscrub Paloverde-Mixed Cacti (154.12)
Sonoran Desertscrub Xeroriparian biome (154.10XR)

Sonoran Desertscrub Xeroriparian Creosote-Bursage (154.11XR)

N N NN

Sonoran Desertscrub Xeroriparian Paloverde-Mixed Cacti (154.12XR)
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Table 4.7-1. Value Ratings for Characteristics of the Variables Used in the SDCP Pale Townsend’s Big-
Eared bat Habitat Model (Continued)

Variable/Category Value Rating

Vegetation (Continued)

Sonoran Desertscrub Urban Paloverde-Mixed Cacti (154.12U)

Interior Southwestern Riparian Deciduous Forest and Woodland Meso-riparian biome (223.20)
Interior Southwestern Riparian Deciduous Forest and Woodland Cottonwood-Willow (223.21)
Interior Southwestern Riparian Deciduous Forest and Woodland Mixed Broadleaf (223.22)
Sonoran Riparian and Oasis Forests Mesquite (224.52)

Sonoran Riparian and Oasis Forests Cottonwood-Willow (224.53)

Sonoran Riparian and Oasis Forests Urban Cottonwood-Willow (224.53U)

Sonoran Deciduous Swamp and Riparian Scrub Meso-riparian biome (234.70)

Sonoran Deciduous Swamp and Riparian Scrub Mixed Scrub (234.71)

Sonoran Deciduous Swamp and Riparian Scrub Saltcedar Disclimax (234.72)

Sonoran Deciduous Swamp and Riparian Scrub Urban biome (234.70U)

Active Agriculture (999.11)

Urban—Developed (999.21)

Lake (999.31)

Mining Pond (999.32)

Sewage Pond (999.33)

Permanent Stream (999.35)

N P N P N RPN N DN DN DN PR R RPN NN PP

Stock Pond (999.36)

Slope

2%-5%
5%-10%
10%-15%
15%-30%
30%-50%

W W w W w w

> 50%

Elevation

195-400 meters
401-600 meters
601-800 meters
801-1,000 meters
1,001-1,200 meters
1,201-1,400 meters
1,401-1,600 meters

1,601-1,800 meters

N N N NN PR R

1,801-2,000 meters
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Table 4.7-1. Value Ratings for Characteristics of the Variables Used in the SDCP Pale Townsend’s Big-
Eared bat Habitat Model (Continued)

Variable/Category Value Rating

Elevation (Continued)

2,001-2,200 meters
2,201-2,400 meters
2,401-2,600 meters
2,601-2,800 meters
South

Southwest

West

PN N P NN NN

Northwest

Carbonates

Carbonates
Area within 1 mile of carbonates 3

Area within 1 mile of known caves and mines 3

Source: Recon (2002) Priority Vulnerable Species Analysis and Review of Species Proposed for Coverage by the Multiple Species Conservation
Plan.

recently cultivated and had not recovered theiumrtvegetation composition (Figure 4.7-2). Based o
this model, 2,310 acres (935 ha) of potential PT#Bitat is predicted to occur in the Avra Valley
planning area.

IMPORTANCE OF THE PLANNING AREA IN SPECIES’ RANGE A ND ECOLOGY

The level of use and potential importance to PTBBabitats in the Avra Valley HCP planning area is
uncertain. No known roost sites (i.e., mines oresaare known to occur in the planning area. Sévera
roosts are known outside the Avra Valley HCP plagrdrea, and bats from these roosts could forage in
portions of the planning area. Of the known bastsathe nearest is Old Mammon Mine in the Slate
Mountains, which is more than 15 miles from thenpiag area. Given the distances this bat may travel
while foraging, the entire planning area is withistential foraging distance of several known roosts

4.7.4  Threats and Management Needs

POTENTIAL THREATS AND STRESSORS

PTBB is believed to have declined in parts ofaisge. This bat is extremely sensitive to human
disturbance, and simple entry into a maternity reas result in the abandonment of the site (Preeto
al. 1991). Because PTBB feeds heavily on Noctuithsiovhich require wetland habitats, a decline in
wetland habitats also could be contributing to eide in the bat population. This bat prefers tedat

the interface between upland and riparian vegetatmmmunities, so impacts to these environments in
the Avra Valley HCP planning area could reducedorg opportunities. See Table 4.7-2 for a complete
list and discussion of stressors and threats toB?TB
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Map created May 2008 by Jamie Brown, City of Tucson, OCSD.
Data souces: City of Tueson and PAG (2005 aerial photo)
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Office of Conservation and
Sustainable Development

Figure 4.7-2. City of Tucson revised pale Townsend’s big-eared bat potential suitable habitat for the

HCP Planning Area
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Table 4.7-2. Potential and Current Threats and Stressors for Pale Townsend’s Big-Eared Bat

Stressor/Threat Relevance to Species

Habitat Loss

Foraging The size of the foraging area is unknown, but this bat apparently will forage over large distances. It is
thought to prefer habitat “edges,” preferably the interface between upland and riparian environments
because of the abundance of insects.

Wintering Winter roosts are generally caves or mines, which in some cases are threatened by closure.

Migratory stops

Roosts are necessary for migrants.

Roost preferences

Caves and mines are extremely important as roosts for this bat. Temporary roosts include bridges,
buildings, and possibly drainage culverts.

Habitat Alteration

Prey This bat preys primary on moths (3—10 millimeters in length) in the Family Noctuidae. It also eats
other insects.
Nest sites Maternity roosts are critically important to this species.

Contaminants

There is some indication that bats can acquire toxic materials while in roosts and considerable
evidence that some bat species can acquire toxic doses of insecticides by consuming contaminated
prey.

Water accessibility

This bat drinks water and is known to forage over water. It appears that very small water sources are
used; large bodies of water have not been surveyed. This bat could benefit from the presence of
vegetation near water.

Edge effects

This bat prefers to forage along edges, specifically at the interface of upland and riparian
communities.

Fire threat

Fire may affect the prey base for this species.

Water quality

This bat appears to be broadly tolerant of water quality.

Species Characteristics

Behavior traits

This bat is sensitive to disturbance at roosts.

Habitat rehabilitation potential This bat would benefit from habitat rehabilitation that increases prey base. It could also benefit from

gating mines and caves.

Fecundity

Fecundity is low (1 young per year) as with most bats.

Off-site mortality—from
surrounding land uses

Could be driven from areas by renewed mining, urban expansion, and human disturbance.

Interspecific Factors

Predation Although it is not considered likely, this bat may be subject to predation by cats.
Disease This bat may be affected by rabies; other diseases are unknown.
Competition Although this species has been found in roosts with other species, the level of competition with other

bats is unknown.

Anthropogenic Factors

Off-road vehicles

ORVs may be a problem because they provide access to isolated roost sites and may result in
disturbance.

Mining

Renewed mining in areas with old mines may result in disturbance or loss of active or potential
roosts.

Passive recreation

Passive recreation can result in disturbance to roosts; hiking trails should be routed to avoid roosts.

Grazing

Grazing may affect the prey base of this species, particularly when it occurs in the upland/riparian
interface.

Collection/hunting

Not thought to be a problem.

Pesticides—impacts to prey

Pesticides may represent a significant problem for this species, especially to the extent that they
affect the prey base.

Direct take/mortality

Direct take of this bat is thought to be limited, except from mine hazard abatement practices, which
could have serious impacts. Road paving and de-icing also may affect this bat.

Light

Bright lights near roosts may affect this bat.

Domestic/feral animals

Domestic/feral animals may affect bats if they are present in roost sites.

Connectivity

Traffic volumes

Increased traffic volume would result in higher probability of vehicular collisions with bats.

Corridor width

Buffers along washes would be beneficial by protecting preferred foraging habitat for this bat.
Optimum buffer width is unknown.

Riparian/upland connection

Bridges could be improved as bat roosts.
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CURRENT MANAGEMENT RECOMMENDATIONS

TheArizona Bat Conservation Strategic Plaatlined a number of management strategies fdeptiog
this and other bat species in the state (HinmanSaoadv 2003). These recommendations include
identifying, protecting, and enhancing key roostifegding, and drinking resources for bats and
developing education materials to reach importadtences.

Priority actions to accomplish these managemensgoealude:

« Protecting 90 percent of the sites that sheltegrnitition populations or maternity colonies that
rank within the largest 10 percent of known sites;

» Incorporating bat-friendly bridge and culvert designto 25 percent of new highway structures
that are potential roosts because of macrohaleigdtifes, and retrofitting 25 percent of existing
structures with roost potential;

« Identifying and protecting foraging areas for bagar key roost sites;
« Protecting, restoring, maintaining, and monitorkey open-water drinking sites;
- Protecting, restoring, maintaining, and monitorkey flight and migratory corridors;

» Establishing bat education programs in communiteated near important bat roosts or other
habitats; and

« Developing and implementing conservation and edocggdrograms that would educate residents
about bats living in urban environments.

Among other management considerations are thedwipconcepts summarized in Michrochiropteran
Bats: Global Status Survey and Conservation Adélam (Hutson et al. 2001) and in the Habitat
Conservation Assessment and Conservation Stratedghid Townsend’s Big-Eared Bat (BISON-M
2004b; Recon 2002).

« USGS and other maps often include cave locatiodsaamfreely distributed to civic groups, the
media, and the general public. In concert with iowed and increased road access, this has made
many potential bat caves easily accessible togneml public, thus increasing site visitation and
potential harassment.

« Many potential roost sites are located on publid$a and the land management agencies
encourage various recreational uses of their hg&diRecreational caving, and hiking, camping,
and other activities occurring near potential re@sin result in levels of disturbance that limit or
prevent use of the sites by bats. Cavers or odueeational community members may also be
hesitant to report locations of bats for fear thatsites may be closed to future recreational use.
Visitor access to hibernacula and maternity colsteould be prohibited during critical times of
the year.

- Paleontological and archeological sites, whichfairy common in caves in the Southwest, are
sometimes protected by the installation of gatestter barriers. These gates can result in sites
becoming inaccessible or unsuitable for bats. &inmhpacts arise from closures of inactive mine
shafts and adits or improper design or installatibbat-friendly gates.

« The presence of mining-associated ponds, ofteragong toxic concentrations of metals or other
chemicals, near potential roosts can create stgmticonsequences for bats. This is of particular
concern in desert areas, where mining ponds malyebenly available water source near a roost
site.
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» Heavy use of non-target insecticides can signiflgaieduce populations of moths, which are a
staple in the species’ diet, and therefore leaigwificant reductions in food availability.
In addition, because of its entirely insectivordiet and high rate of food intake, high metabolic
rates, and high rates of fat mobilization duringration, hibernation, and lactation, this species
may be susceptible to direct poisoning as a resultsecticide application.

« Livestock grazing and other land use activitieseh@sulted in the conversion of riparian habitats
into xeric upland habitats. Data on the specieg#tds a preference for foraging along edge
environments between riparian and upland areasipAgan habitats are lost, these edge areas
disappear. Riparian habitats within 10 miles ofsteites should be improved and maintained.

« Changes in plant density and composition in aréaetential foraging habitat may result in a
reduction in the plant species necessary to suppattt populations. Given its preference for
moths, these changes can significantly impact tbg pase for the Townsend'’s big-eared bat.

4.7.5 Potential Impacts of the City’s Proposed Acti  vities

DIRECT EFFECTS

PTBB require caves or mines as hibernacula andrmgteoosts. No known roost sites occur in the &vr
Valley HCP planning area, and no suitable roostsire expected to occur in areas of possiblegutur
water supply and capital improvement projects. &foge, take of bats resulting from destruction of
roosts during construction activities is not amtited.

INDIRECT EFFECTS

Indirect effects from land development include epsnd other construction-related disturbance that
could cause individual bats to move to other farggireas, potentially increasing the energetic aelsa
of bats. However, since these bats forage at wight dawn when construction activities typicalig aot
being conducted, there is little potential for taeygoes of effects. Further, PTBB have not been
documented within the Avra Valley HCP planning a@ad given the distance of the planning area from
all but one of the known roosts, the planning asqaobably not heavily used by this species.

POTENTIAL HABITAT CHANGES

Impacts to Potential PTBB Habitat in the Avra Valle y Planning Area

As proposed in the City Water Plan, planned waippl/ and capital improvement projects could
directly impact all suitable PTBB habitat in therAwalley planning area. Given the uncertaintyhia t
Plan regarding the types and scope of projectatthgtbe constructed within the planning area, we ar
assuming a worst-case scenario. The total footpfinbvered activities in Avra Valley, e.g., reapar
basins, evaporation ponds, treatment plant, ety nequire almost 7,300 acres. Construction ofethes
projects will create impacts outside of the profectprints, long-term disturbance to habitat mesuit
from operation of these facilities, and the covaetivities may, depending on their location and
configuration, result in fragmentation of the remag habitat within these properties. Without kniogvi
the final location and design of any of these faef, we cannot say that any habitat in Avra \iallgll
not be impacted in some fashion by these coveridtaes.

The nearest known roosts of this bat are more 1bamiles (24 kilometers) from the Avra Valley
planning area. Although PTBB is capable of foradlights in excess of 90 miles, the majority obfits
are likely much shorter (less than 15 miles), d&dextent of use of habitats in the Avra Valley HCP
planning area for foraging is probably low. As auig a reduction in the amount of potential forapi
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habitat in the Avra Valley HCP planning area is litaly to substantially reduce foraging opportigst
for this species.

POPULATION-LEVEL EFFECTS

PTBB are not likely to be directly affected by ptad water supply and capital improvement projacts i
the Avra Valley HCP planning area. The SDCP haloitadiel predicts that Pima County supports about
1.3 million acres of high potential habitat. Givée relatively low level of use of foraging habitat
predicted in the Avra Valley HCP planning area trelabundance of potential habitat elsewhere iraPim
County, reductions in potential foraging habitatPd BB in the Avra Valley HCP planning area would
not be expected to affect the population viabilityhis species.

4.8 Western Yellow-Billed Cuckoo ( Coccyzus americanus
occidentalis )

4.8.1 Population Distribution, Taxonomy, and Status

RANGE AND DISTRIBUTION

Two subspecies of the yellow-billed cuckoo are entlly recognized in North America by the American
Ornithologists’ Union (AOU 1957)pne in the east and one in the w¥gestern yellow-billed cuckoo
(Coccyzus americanus occidentalig)e only subspecies of yellow-billed cuckoo theturs in Arizona,
was formerly widespread and locally common in @atifa and Arizona, locally common in a few river
reaches in New Mexico, common very locally in Onegmd Washington, generally local and uncommon
in scattered drainages of the arid and semiaritiquar of western Colorado, western Wyoming, Idaho,
Nevada, and Utah, and probably uncommon and vesl o British Columbia (USFWS 2001).
Currently, Western yellow-billed cuckoo (WYBC) iadwn to breed in California, Arizona, New
Mexico, extreme western Texas, Sonora, Chihuamaéisauth irregularly to Zacatecas, Mexico (Howell
and Webb 1995; Hughes 1999; Russell and Monson)18%@inters in north and central South America
east of the Andes (Hughes 1999).

In Arizona, WYBC nests primarily in the southerrdarentral portions of the state (Figure 4.8-1) (BAGF
2002; Recon 2002). It has been extirpated from hoegtr-elevation localities, especially the Colarad
River valley (AGFD 2002) and most of the Santa (Rixzer in Pima County (Corman and Magill 2000).
WYBC was documented along 25 drainages in ArizonE998 and 1999, with the major concentrations
occurring along the Agua Fria, San Pedro, and Vewaes, and the Cienega and Sonoita creeks (Corman
and Magill 2000).

TAXONOMIC DISTINCTNESS

The taxonomic distinctness of Western and Easteltow-billed cuckoos remains in question.
It should be noted that there are no universalbgpted criteria for differentiating subspecies iofi$ (or
anything else), and that taxonomy at this level iapidly evolving science.

Ridgway named two subspecies in 1887 based on miagibal measurements of a small number of
individuals, and accepted as valid in the AmeriCanithologists Union 1957 Checklist of North
American Birds (AOU 1957). In subsequent editiohthe checklist, the AOU has not used subspecies
names because the authors considered it necesganjdw and evaluate the subspecific taxonomic
status of North American birds. Recognition of qduses was questioned or rejected by several author
over a period of decades, largely because morplualodifferences appear to be very slight and not
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Coccyzus americanus occidentalis occurrences in Arizona

0
[

* Coccyzus americanus occidentalis
2 State highways
v Major Waterways -
[ ] County Lines Heritage Fund

Lottery deollars at work

Hertaoe Data Management System, January 1, 2004

Figure 4.8-1. Historical distribution map of Western yellow-billed cuckoo in Arizona based on locations
reported in the AGFD HDMS. Source: AGFD.
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statistically significant (Laymon 2000). Franzratdd aymon (1993) concluded that the two subspecies
should be retained based on the morphological \hefsh, and ecological differences between Western
and Eastern birds. Laymon (2000) reviewed dissgripinions and concluded that a complete, modern

study of geographic variation in the species shbeldonducted to evaluate the taxonomic status.
However, he emphatically concluded that the Wedbads represent a DPS separate from the Eastern
birds based on several behavioral aspects of bi@ogy (Laymon and Halterman 1987). The AOU
Committee on Classification and Nomenclature, atrdguest of the USFWS, reviewed the taxonomic
validity of the subspecies and concluded that geeigs should be considered monotypic, without
subspecies, because the differences between tlapops were too small to support separation as
subspecies (USFWS 2001).

Genetic analysis has so far been inconclusiveast lin part because standards for recognizing
subspecies have not been established. In one ragcalysis of mitochondrial DNA (mtDNA) variation in
yellow-billed cuckoos across their historical rante hypothesis that Western U.S. populationgare
separate subspecies or evolutionarily significanit (ESU) from Eastern U.S. populations was not
supported (Fleischer 2001). Nevertheless, Fleisohiecedes, based on a significant divergence in
haplotype frequencies between cuckoos from therégmns, that Eastern and Western regions might be
separated as Management Units (MUs). Another gesetdy published at essentially the same time
(Pruett et al 2001) concluded that the evidenceatp continued separation of the two subspecids an
recognition of the Western subspecies as an ESU.

POPULATION STATUS AND THREATS

Federal Status. The USFWS considers the Western population of yebdled cuckoo a DPS based on
the physical, ecological, and behavioral discredsraf the population segment and determined thtatdi
this DPS as threatened is warranted but preclugdngher-priority listing actions (USFWS 2001).

Range-Wide Population Status and Threats. Like many riparian obligate species, the breeding
distribution and number of WYBC has declined in plast 80 years throughout Western North America
(AGFD 2002). It disappeared from British Columhiahe 1920s, from Washington in the 1930s, from
Oregon in the 1940s, and from northernmost Califoimthe 1950s. It is extremely rare in the irderi
West. The only remaining Western “strongholds”three small populations in California, scattered
populations in Arizona (especially on the San P&lwer) and New Mexico (especially the Gila River),
and an unknown number of birds in northern MexBISON-M 2004b). The species was listed by the
State of California as threatened in 1971 and welsissified as endangered in 1987. It is ranked as
critically imperiled in Washington, and in Nevad tyellow-billed cuckoo is listed as State Rank S1
Nevada State Protected, meaning that the speqgestected within the state and is consideredcedi
imperiled due to extreme rarity, imminent threatsgl/or biological factors.

Arizona Population Status and Threats. Arizona probably contains the largest remaining

WYBC population among states west of the Rocky Mauns and is therefore considered critically
important, since breeding populations throughoetWest have been extirpated or greatly reduced
(Recon 2002; USFWS 2001). In a 1998/1999 studyrf@arand Magill 2000), WYBC were detected
along 25 main drainages in Arizona, with the magmcentrations occurring along the Agua Fria, San
Pedro, and Verde rivers, and the Cienega and Soo@eks. It is considered a Species of Special
Concern within the state because it has been atdlfrom most Lower Sonoran localities, espectally
Colorado River valley, by unmitigated destructidmiparian gallery forests (AGFD 2002). Loss of ovat
cottonwood-willow riparian habitat through degraoiat modification, and fragmentation is the primary
threat to the remaining populations of yellow-lgll&ickoos in central and southern Arizona (AGFD2200
Recon 2002). Major threats to this habitat include:
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« Reclamation, flood control, and irrigation projects
« Urbanization and agricultural activities;
« Invasion of non-native salt cedar into riparianaareand

« Livestock grazing and ORV use within riparian hatst
4.8.2 Ecology

LIFE HISTORY

WYBC is a member of the avian family Cuculidae (@ms and roadrunners) in the order Cuculiformes,
members of which share the common feature of adaggl foot, in which two toes point forwards and
two toes point backwards. Of the six species ofulidae that breed in the U.S., two species, WYB@ an
the greater roadrunner, breed west of the Cont@h&ivide (USFWS 2001).

WYBC arrives on the breeding grounds beginning id-nto late May, initiating nesting activity in égar

to mid-June (southern California), through Augasig frequently into September (southeastern Arigona
(Corman and Magill 2000). Nesting peaks in mid-Jang early August. Breeding may be triggered by an
abundance of insects or other large prey, whicmfibre bulk of the species’ diet (AGFD 2002; Recon
2002). Populations fluctuate substantially in res@oto fluctuations in caterpillar abundance (BISKN
2004b). Prey abundance may lead to the productieraess eggs and thus to brood parasitism, where
the cuckoo’s excess eggs are laid in other birdstsy(Recon 2002).

Both male and female yellow-billed cuckoos build trest, generally from 4 to 30 feet (1.2 to

9.1 meters) above the ground, often in willow osméte thickets (AGFD 2002). West of the Continénta
Divide, nesting occurs almost exclusively closavider, and biologists have hypothesized that the
species may be restricted to nesting in moist ixgtoms in the West because of humidity requirdmen
for successful hatching and rearing of young (Rbeemet al. 1991). The nest is well concealed by th
surrounding foliage, and consists of an unkempkgilatform, thinly lined with leaves, mesquitedan
cottonwood strips, grass, and catkins, with a degioa to hold the eggs (AGFD 2002; Ehrlich et al.
1988). The clutch size is usually two or three eggsl the development of the young is very rapith &
breeding cycle of 17 days from egg laying to fledgof young (USFWS 2001). The male feeds the early
fledglings, while the female feeds the late fledg$ (Ehrlich et al. 1988).

HABITAT REQUIREMENTS

WYBC appears to require large blocks of ripariahite for nesting, particularly woodlands with
Fremont cottonwoods and Goodding willows (USFWS1J0h Arizona, the species occurs from

90 to 6,710 feet (27—2,045 meters) above mearesef preferring streamside cottonwood/willow
groves and larger mesquite bosques for migratidgoa@eding. It is rarely observed as a transiereic
desert or urban settings (AGFD 2002). Rosenbead) €1991) speculated that in the Lower Colorado
River Valley, mature cottonwoods, with willows faimg a sub-canopy layer, provide the best shade of
any riparian habitat against the extremely highsuidmer temperatures; salt cedar and open mesquite
bosques are inadequate in buffering lethal tempersit In addition, standing water in many cottona¢oo
willow groves may help to lower air temperaturegwaporative cooling; thus, the decline in cuckoo
populations may be attributed largely to the rerhofaecessary thermal cover (Rosenberg et al. 1991

WYBC has been found in mature Sonoran Ripariandexis Forest, Cottonwood-Willow Series, and
Sonoran Riparian Scrub in well-developed mesqusgbes (Corman and Magill 2000). Areas in which
cuckoos have been found in recent years were gtt3@aacres in size and included 7 acres or more of
closed canopy, with canopy heights of 16 to 100 {@e30 meters) and understory heights of 3 toe20 f
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(1-6 meters) (Hughes 1999). Of the six active caakests found in Arizona during the 1998 and 1999
seasons, one was found in Arizona aldénys oblongifolid, one in salt cedar, two in Fremont
cottonwood, and two in Goodding willow (Corman avdgill 2000).

Caterpillars form the main component of the die\dfBC, with cicadas, grasshoppers, birds’ eggs,
frogs, lizards, ants, beetles, wasps, flies, anitl ieing consumed in smaller amounts (Ehrlichl.et a
1988; Howe 1986; Hughes 1999).

WYBC may be found in less than optimal habitat dginigration. Even though such habitats do not
support breeding, they are definitely importantdorvival of the species (Magill and Halterman 1999
Potentially suitable migration habitat includesasref Sonoran Riparian Deciduous Forest, Cottonwood
Willow Series and Sonoran Riparian Scrub with lamgsquites that are less well developed than timose
breeding habitat. No minimum size for suitable rafign habitat has been determined, and it is plassib
that only a few trees would be sufficient for migng birds (T. Corman, AGFD, pers. comm.). Most
recent records of the cuckoo from sites along tfieemt-dominated reach of the lower Santa CruzRiv
and Tanque Verde Creek are thought to be unpairds {8age 2003), but records at the Simpson Farm
North property during 2005 suggest that nesting owyr at this location (see below).

4.8.3 Baseline Conditions

CITY OF TUCSON POPULATION STATUS

The Avra Valley HCP planning area provides someratayy stopover habitat for WYBC. Although
WYBC may nest in small numbers in broadleaf ripathabitat along the Avra Valley planning area at
the Simpson North property, nesting has not yeh lseafirmed. In July 2005, Scott Wilbor of the
Audubon Society detected yellow-billed cuckoo(s)iniy avian point count surveys along a 2,380-meter
stretch of the Santa Cruz River at Simpson FarntiNdihe Simpson property is being managed by
Tucson Audubon Society for habitat restoration, laasl some well-developed cottonwood-willow
vegetation. On July 14, 2005, Wilbor detected astéwo cuckoos along the same survey route. Agthou
cuckoos were detected at more than one locatiowgdlee transect route, it is possible that sontbef
detections were of the same individual(s) followigbur as he moved west along the transect. On Jul
22, 2005, Kendall and June Kroesen of Tucson Audwomducted another avian point count survey at
the Simpson Farm property. They detected one cuakeeveral points along the survey route. As a
result of Tucson Audubon Society’s findings anthatrequest of the City HCP Technical Advisory
Committee, Scott Blackman and Cathy Crawford of BGFesearch Branch conducted a call-playback
survey for the cuckoo at the Simpson Property iy 29, 2005, and heard one cuckoo. AGFD biologists
concluded that it is possible that this cuckoo mitggve been nesting on the Simpson Farm property
based on the fact that it was still in the aredyfdéate in the breeding season. Blackman and Gredvf
returned to the Simpson Farm property on Augus2@005, and conducted another call-playback survey,
but no cuckoos were detected. In conclusion, neitteeTucson Audubon Society nor the AGFD were
able to verify yellow-billed cuckoo nesting on tBenpson Farm property (AGFD 2005).

Within the region, WYBC are known to be presenngl€ienega Creek, in Cienega Creek County Park,
immediately upstream from the dam and at interuplream from the road bridge along the wet reaches
of the creek. Although no nests or young birds vecated, frequent calling during breeding seaswh a
persistence in June and July suggest that cuckagdmbreeding there (K. Kingsley, personal
observations, 2004). Cuckoos were found during-pretding season surveys conducted in 2002 along
the effluent-dominated reach of the Santa Cruz Rivel Tanque Verde Creek (Sage 2003). Cuckoos
were known to be present in abundance in the pecdrards in Green Valley, along the Santa Cruz
River south of Tucson in the late 1980s (Kingsl@g9). Other nearby records are from the Santa Cruz
River near San Xavier Mission and along Tanque ¥&¥sh in the Rincon Mountains.
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HABITAT IN AND NEAR THE PLANNING AREA
Two different models have been developed to deiepatential habitat for the yellow-billed cuckoo:

« The SDCP habitat model; and

« The City HCP cuckoo habitat model.
SDCP Habitat Model. A habitat model for the yellow-billed cuckoo wdsveloped as part of the SDCP
(Recon 2002). This habitat model consisted of thlewiing five primary variables:

« Hydrology;

« Vegetation;

» Slope;

+ Elevation; and

- Landform.
The habitat potential of the categories of eackate was ranked as 0, 1, 2, and 3, with O indicathat
the category provided no habitat and 3 indicativeg the category provided high-potential habitéie T
five variables were combined to provide an ovdrabitat potential. Table 4.8-1 shows the specific
categories of the variables considered to provatstat for the yellow-billed cuckoo and their habit

potential ratings. Using this habitat model, theaValley HCP planning area supports about 11,298
acres of high-potential habitat and 7,421 acresedium-potential habitat for yellow-billed cuckoo.

Table 4.8-1. Value Ratings for Characteristics of the Variables Used in the SDCP Western Yellow-billed
Cuckoo Habitat Model

Variable/Category Value Rating
Hydrology

Intermittent stream 2
Adjacent habitat within 0.5 mile of intermittent stream 1
Perennial stream 2
Vegetation

Sonoran Riparian Woodland Xeroriparian mesquite (124.7)

Scrub-Grassland Mixed grass-scrub (143.15)

Scrub-Grassland Xeroriparian biome (143.10.XR)

Sonoran Desertscrub Upland Paloverde-mixed cacti (154.12)

Sonoran Desertscrub Xeroriparian Paloverde-mixed cacti (154.12XR)

Sonoran Desertscrub Urban Paloverde-mixed cacti (154.12U)

Interior Southwestern Riparian Deciduous Forest and Woodland Meso-riparian biome (223.20)

Interior Southwestern Riparian Deciduous Forest and Woodland Meso-riparian cottonwood-willow (223.21)
Interior Southwestern Riparian Deciduous Forest and Woodland Meso-riparian mixed broadleaf (223.22)

Interior Southwestern Riparian Deciduous Forest and Woodland Urban biome (223.20U)

W N W W W NN W W, W

Sonoran Riparian and Oasis Forests Meso-riparian mesquite (224.52)
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Table 4.8-1. Value Ratings for Characteristics of the Variables Used in the SDCP Western Yellow-billed
Cuckoo Habitat Model (Continued)

Variable/Category Value Rating

Vegetation (Continued)

Sonoran Riparian and Oasis Forests Meso-riparian cottonwood-willow (224.53) 3
Sonoran Riparian and Oasis Forests Urban mesquite (224.52U) 2
Sonoran Riparian and Oasis Forests Meso-riparian cottonwood-willow (224.53U) 2
Sonoran Deciduous Swamp and Riparian Scrub Meso-riparian biome (234.70) 1
Sonoran Deciduous Swamp and Riparian Scrub Meso-riparian mixed scrub (234.71) 1
Sonoran Deciduous Swamp and Riparian Scrub Meso-riparian saltcedar disclimax (234.72) 1
Slope

0%—-2% 1
2%-5% 1
Elevation

195-400 meters 1
401-600 meters 2
601-800 meters 2
801-1,000 meters 2
1,001-1,200 meters 2
Land Form

Drainageways 2
Floodplains 2
Terraces 2

Source: Recon (2002) Priority Vulnerable Species Analysis and Review of Species Proposed for Coverage by the Multiple Species Conservation
Plan.

City WYBC Habitat Modedl. The SDCP suitable WYBC habitat model was hedwmilyenced by the
floodplain “landform” variable, with historical famplain areas along the Santa Cruz River being swhpp
as suitable cuckoo habitat in this model. Althotlgifloodplain would have historically been the
location of suitable riparian habitat for this sigs¢ specifically cottonwood-willow gallery foresiad to
some extent mature mesquite bosques, the SanteRBreizhas become entrenched through the City and
the channel has become isolated from the histtmgplain, in many areas by 10 to 15 vertical feet
(3.1-4.5 meters), preventing the floodplain fromparting riparian-obligate cottonwood and willow
species. The City HCP Technical Advisory Commiapported the development of an alternate model,
which focused on densely-vegetated, riparian etesys rather than on the disconnected floodplaie. T
low-flow channel, i.e., the sandy river bottom, sie®t currently support suitable cuckoo habitategx
perhaps in a few isolated patches; however, theeimedognizes the dynamic nature of riparian system
and includes areas that may become potential hdditthe cuckoo in addition to any areas that may
currently provide habitat. To capture the poterfbalriparian systems to evolve over time, inclugin

shifts in the location of patches of riparian habithe mapped floodway was used as the basis for
modeled potential habitat along the Santa CruzmRive
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Figure 4.8-2. Habitat potential for Western yellow-billed cuckoo
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There are no documented cases of WYBC breedirftgifticson area, and based on the current
understanding of the cuckoo’s habitat prefereritésfairly certain that no potential breeding fiab
currently exists within the Avra Valley HCP plangiarea. All of the cuckoos reported in and aroumed t
planning area are assumed to be migratory, usiisjrax riparian patches as stopover habitat as pasg
through the area. Although a number of proposest ri@storation projects may result in the creatibn
potential breeding habitat within the Avra ValleH planning area, natural conditions are not likely
produce any riparian areas of sufficient size aneture to support breeding birds. Limited water
availability also makes it unlikely that any sigoént stands of high suitability breeding habitat be
restored as part of the river restoration; howelabjtat within the planning area may be used fmth
cuckoo dispersal and, possibly, breeding. Baseitiierhabitat model, 2,097 acres of potential disaler
and possible breeding habitat is predicted to oictire Avra Valley planning area (see Figure 4.8-2
This is the same potential habitat as both LLNEfiing and CFPO over-wintering habitats,

IMPORTANCE OF THE PLANNING AREA IN SPECIES’ RANGE A ND ECOLOGY

WYBC have been documented within the City HCP pilagniarea during migration (probably throughout
the Santa Cruz River corridor) and during the biregdeason (Simpson Farm North). Recent records at
Simpson Farm North suggest that some riparian &kt the Avra Valley planning area may provide
potential breeding as well as migratory stopovdyitaafor cuckoos (AGFD 2005). The riparian and
wetland habitat of the Santa Cruz River is susthimeeffluent discharges from the Rogers Road aad |
Road Wastewater Treatment Plants. While the eftlpssvides a consistent source of water in portions
of the river, the habitat along the river is strigrigfluenced by the interaction of flooding frequoy and
intensity, variation in infiltration rates, and thmount of regional groundwater pumping, resulimthe
spatial and temporal variability of suitable WYB@&Hitat (CH2MHill 2003).

4.8.4  Threats and Management Needs

POTENTIAL THREATS AND STRESSORS

Loss of mature cottonwood-willow riparian habitathe primary threat to the remaining populatioins o
yellow-billed cuckoo in southern Arizona. Major ¢latts to this habitat include: 1) reclamation; flood
control, and irrigation projects; 2) urbanizatiordaagricultural activities; 3) Invasion of non-natisalt
cedar into riparian areas; and 4) livestock graaing ORV use within riparian habitats.

Excessive noise and movement of people throughiaipareas may affect nesting cuckoos. Although
cars occasionally hit cuckoos, collisions are pbipaot a major source of cuckoo mortality, except
perhaps in the vicinity of bridges. There is littleno information on susceptibility to diseasex] a
limited information on population biology. See Tall.8-2 for a complete list and discussion of stres
and threats to yellow-billed cuckoo.
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Table 4.8-2. Potential and Current Threats and Stressors for Western Yellow-Billed Cuckoo

Stressor/Threat Relevance to Species

Habitat Loss

Breeding Yellow-billed cuckoo breeds in large blocks of dense riparian vegetation with tall trees and a well
developed mid-story. High humidity and shade apparently are necessary for cooling eggs. Loss of
riparian habitat and removal of thermal cover are thought to be the primary threat to this species.

Dispersal Dispersal habitat is unknown, but cuckoos probably follow river courses. Two potential corridors
have been identified for the City HCP planning area: the Santa Cruz River and the Brawley Wash
system in Avra Valley (as an extension of the Altar Wash).

Foraging The size of the foraging area is unknown, but cuckoos generally forage on large insects in trees.

Wintering This species winters in South America.

Migratory stops

Migratory stops are generally in large trees or in dense clusters of smaller trees.

Habitat Alteration

Prey The principal prey of this species is large insects usually found in trees, including caterpillars,
cicadas, grasshoppers, and katydids. Consequently, the loss of trees in the riparian setting results in
the loss of prey diversity and abundance.

Nest sites Dense riparian vegetation with well-developed mid-story and canopy layers and high humidity are

necessary components of nesting habitat for this species.

Vegetation composition/density The maintenance of a high density of riparian vegetation at different stages of growth is important to

this species.

Habitat conversion

Fire and projects that result in water withdrawal and/or water diversion can result in adverse impacts
to yellow-billed cuckoo habitat.

Escape cover

Cuckoos require cover, not only for thermal regulation, but also for escape and protection from
raptors.

Fragmentation

Although cuckoos prefer large, continuous blocks of vegetation, they can use isolated patches.
However, extensive fragmentation of riparian vegetation patches interspersed with open non-
vegetated areas is probably not as beneficial as large, continuous blocks of habitat. Minimum patch
size and maximum distance between patches are not known.

Invasive plant species

Cuckoos are known to nest and roost in tamarisk, but patches of tamarisk alone do not provide
adequate thermal cover.

Habitat rehabilitation potential

The rehabilitation of cuckoo habitat, especially for migratory stops, is considered a useful mitigation
strategy. However, the cost and resources available for creating suitable breeding habitat may be
prohibitive.

Contaminants

The effect of contaminants on cuckoos is unknown, although some concern has been expressed
about pesticide drift in California.

Water accessibility

Cuckoos drink water and forage near water; even very small water sources may be used. As
discussed previously, cuckoos benefit from the high humidity associated with dense vegetation
around water.

Drought Drought, especially long-term, may result in loss of riparian habitat and reduction in prey
populations.
Flood Natural flooding is necessary for regeneration of riparian habitat; however, catastrophic flooding and

flood control result in loss of habitat and failure to regenerate.

Groundwater depletion

Groundwater depletion results in loss of riparian habitat.

Edge effects

Edges are not considered beneficial for this species; this bird prefers large blocks of habitat.

Water quality

Broadly tolerant of water quality.

Behavior traits

Cuckoos are difficult to detect except during nesting season using playback calls, and during
nesting they are present in a specific area for only a very brief period of time.
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Table 4.8-2. Potential and Current Threats and Stressors for Western Yellow-Billed Cuckoo (Continued)

Stressor/Threat

Habitat Alteration (Continued)
Habitat rehabilitation potential Potential habitat rehabilitation may best be accomplished by using resources to create suitable

Relevance to Species

migratory stops.

Colonization potential

Cuckoos are known to be able to locate isolated areas of suitable habitat.

Breadth of resource
use

Cuckoos use a diverse and relatively abundant prey base. More critical to cuckoos are nesting and
roosting habitat, which are uncommon and declining.

Interspecific Factors

Predation

Cuckoos may be susceptible to predation by raptors, but this is not considered a major population-
limiting factor.

Disease

This species is susceptible to West Nile Virus and is known to reside in areas of high mosquito
density; however, the effect of the virus on populations is unknown at present. Whether other
diseases affect cuckoos is unknown.

Domestic/feral animals

Predation by cats is not considered a problem for this species.

Invasive species

Although currently unknown, invasive species are not considered a problem for cuckoos.

Anthropogenic Factors

Edge effect

This bird prefers large blocks of vegetation, so it does not benefit from edge effects.

Fire threat

Fires can destroy riparian habitat for cuckoos.

Grazing

Grazing may be a problem if it results in impacts to riparian vegetation or inhibits the growth of new
riparian vegetation.

Collection/hunting

The scientific collection and hunting of cuckoos is not considered a problem.

Pesticides

Pesticides may reduce the prey base of cuckoos, but this has not been scientifically demonstrated.

Direct take/mortality

Direct take/mortality of cuckoos is not considered a problem.

Noise

Excessive noise may cause abandonment of nests during the early breeding season.

Movement

Movement of people through riparian zones may be problem, depending on frequency and duration.

Landscaping

Landscaping with native plants could provide opportunities for habitat improvement, especially if
landscaping results in an increase in populations of large insects that are this bird's prey base.

Invasives

Tamarisk control may be harmful if plants are not replaced with native vegetation.

Domestic/feral animals

Domestic/feral animals are not considered a problem for cuckoos.

Automobile collisions

Although cars occasionally hit cuckoos, vehicular collisions are probably not a major problem,
except perhaps in the vicinity of bridges.

Connectivity

Fragmentation

Although cuckoos prefer large, continuous blocks of vegetation, they can use isolated patches.
However, extensive fragmentation of riparian vegetation patches interspersed with open non-
vegetated areas is probably not as beneficial as large, continuous blocks of habitat. Minimum patch
size and maximum distance between patches are not known.

Wash incision

Wash incision is beneficial if it results in the creation of new habitat.

Habitat patchiness

Potential cuckoo habitat consists of large patches of dense riparian vegetation.

Riparian/upland connection

The connection between riparian and upland habitat is not considered a problem, except with regard
to maintaining healthy riparian areas.

Road crossings

Bridges at canopy level may increase vehicular collisions.

CURRENT MANAGEMENT RECOMMENDATIONS

Management recommendations for WYBC are based pmba and Halterman (1989), Latta et al.
(1999), and Wiggins (2005). These recommendatianse broadly summarized as follows:

« Restore riparian woodlands by restoring natural ftegimes to watercourses and by restricting

or eliminating livestock grazing in riparian areas.

- Evaluate the use of pesticides in riparian wood$aamttl nearby areas.

« Census riparian woodlands for before/after efféetny habitat manipulations.
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« Monitor reproductive success in managed/unmanalptsl, s well as comparing reproductive
success before and after habitat manipulations.

Additional recommendations provided by Arizona Rers in Flight (Latta et al. 1999) build on those
listed above by providing more specific managendetails for cuckoos in Arizona.

Habitat Loss and Modification

» Establish a “no net loss” policy.

- Eliminate destruction (i.e., grazing, ORV use) xiséng native cottonwood-willow dominated
riparian forests.

« Encourage the use of buffer zones between ripadbitats and adjacent development.

« Establish corridors between “islands” of suitatéditat.

« Manage for large, contiguous blocks of habitat {>a8res) in conjunction with removal of
competing exotic species (i.e., saltcedar).

Lack of Recruitment (of cottonwood-willow forests)

« Closely monitor grazing impacts on cottonwood afiitbw seedlings in riparian systems and
reduce or remove grazing when seedlings are beipgdted.

- Maintain flow regimes that mimic natural level anding of high and low water to allow
accumulation of sediments and subsequent estaldighofi seedlings.

« Promote natural regeneration from seed sourcesn@ngwith plantings (> 37 acres) when
necessary.

« Reduce or eliminate recreational impacts and distuce to nursery beds during and after
seedling establishment.

Pesticide Use

- Limit or eliminate use of pesticides adjacent frarian areas.

- If used, apply locally to avoid drift into adjacdmdbitat (i.e., not broad applications)
Demographics (low colonization potential due to fragmented breed ing localities)

« Establish riparian corridors and “island” habitetsllow natural dispersal and recolonization of
historical habitats.

- Establish target areas near existing occupied didoit restoration before focusing on areas
farther away.

Human Disturbance

« Avoid intense and repeated human disturbance fresting areas, especially from May 20
through September 1.
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Implementation Opportunities

» Increase enforcement of access into restrictedarea

» Increase cooperation between state and federati@gesnd private organizations regarding
WYBC habitat.

4.8.5 Potential Impacts of the City’s Proposed Acti  vities
DIRECT EFFECTS

It is unlikely that construction for any of the pased covered activities would directly kill orung

WYBC. Within the Avra Valley HCP planning area, &oos are most likely to occur in riparian habitats,
which are not likely to be directly impacted by sbmction activities. Further, there are no conéidn
cuckoo nesting records within the planning area.

INDIRECT EFFECTS

Short-term construction disturbances, should tresyiowithin WYBC habitat, would include noise, dust
traffic, and other human activities that could tesudeterring WYBC from using the area. Habitat
impacts also could affect future use of the arethbycuckoo.

POTENTIAL HABITAT CHANGES IN THE CITY

As proposed in the City Water Plan, planned pulsiiter infrastructure projects could directly impaltt
2,097 acres of suitable cuckoo habitat in the Alaley HCP planning area. Given the uncertaintthia
City Water Plan regarding the types and scopeaépts that may be constructed within the planning
area, we are assuming a worst-case scenario. Tdiddotprint of covered activities in Avra Valleg,g.,
recharge basins, evaporation ponds, treatment, gltmt may require almost 7,300 acres. Constmctfo
these projects will create impacts outside thegutdpotprints, long-term disturbance to habitayma
result from operation of these facilities, and ¢hgered activities may, depending on their locatiod
configuration, result in degradation of the remagnhabitat within these properties. Without knowihg
final location and design of any of these facififieve cannot say that any cuckoo habitat in Avréeya
will not be impacted in some fashion by these cedexctivities.

POPULATION-LEVEL EFFECTS

Development could result in a small reduction irnteptial WYBC habitat in the Avra Valley HCP
planning area. However, distribution of breedingkmos in the planning area is poorly understood, an
numbers of breeding cuckoos are likely small, glmos breed at all.

The level of use of habitats in the City by migrgtouckoos also is unclear. If City properties ased by
cuckoos during migration from within and outsidefoizona, then reductions and/or modifications of
habitat from changes in effluent availability ost@ation projects could contribute to reductians i
cuckoo populations elsewhere. While it is possibé future impacts (particularly reductions ineéht
water released into the Santa Cruz River) couldigebhe number of cuckoos affected and the impact o
local and regional populations is unclear.
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Section 5

CONSERVATION PROGRAM

5.1 Introduction

The City of Tucson is covering seven species is HCP:

» Lesser long-nosed bat;

» Cactus ferruginous pygmy-owl;

« Western burrowing owl;

» Tucson shovel-nosed snake;

« Ground snake (valley form);

- Pale Townsend'’s big-eared bat; and

« Western yellow-billed cuckoo.

The City’'s HCP program consists of species-specifitservation strategies designed to: 1) minimimk a
mitigate the impact of the proposed taking to tleximum extent practicable as required by Section 10
of the ESA; and 2) contribute to the long-term sesce of these species on regional and/or leval |
As required by USFWS's Five Points Policy, the Qiijl also develop species-specific monitoring and
adaptive management programs where necessaryumeahievement of the biological goals and
objectives for each species.

This section presents the goals, objectives, aategies for avoiding, minimizing, and mitigating
impacts to the covered species. The specific coagen measures that the City would implement to
achieve the species-specific goals and objectireedescribed. A monitoring and adaptive management
program will complement these conservation meaggess Section 6).

5.2 Biological Goals and Objectives

5.2.1 Lesser Long-nosed Bat

There are no known lesser long-nosed bat (LLNB}trstges within the Avra Valley HCP Planning Area.
The nearest known maternity colony is approximadé&ymiles northwest of the City (Old Mammon
Mine); although historical records indicate thagrhwere maternity colonies approximately 30 ntites

the northwest (Picacho Peak) and 5 miles east cddru(Colossal Cave). Known non-maternity sites are
located approximately 20 miles northeast of Tud&®anta Catalina Mountains), 15 miles south of
Tucson (Cave of the Bells), and 5 miles east osbaqBox Canyon crevice) (USFWS 2000a, 2002a,
2002b). The nearest individual was documentedarSdnta Catalina Mountains, northeast of Tucsdn. Al
of the known roost sites in Pima County are pre@dy land management agencies and large areas of
potential forage habitat can be found within theows National Parks, Monuments, and Wildlife
Refuges (County 2000).

The foraging radius of LLNB may be on the ordeB0fto 60 miles. Based on this information, portions
of the Avra Valley HCP Planning Area could provideaging habitat for LLNB. The extent of use of the
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planning area by foraging bats has not been datednhowever, AGFD is undertaking telemetry studies
to better determine LLNB foraging patterns in theJon Basin.

In early 2007, USFWS staff addressed the Techidaisory Committee with regard to the status of
LLNB within the Avra Valley HCP planning area. StBichardson (USFWS) reported that the species
does occur within the planning area and that tlepetential for incidental “take” to occur. He adf

that in terms of take, the needs of LLNB are: Dstesites (maternity, transition, night roosts)fdpging
resources (pollen, nectar, saguaro fruits, agagnand pollen, and hummingbird feeders); and 3)
habitat connectivity (ability to move between fagagsources and roosts). Since there are roostasite
foraging resources on either side of Avra Valléys important appropriate vegetation be presetitiwi
the Avra Valley corridors. The species need thesedors to move between sites . He added that any
disturbance that prevents movement through moveowritiors (e.g. fragmentation of washes and
drainages) would constitute “take.” (City of Tucs2007).

Implementation of the proposed covered activitmga result in the loss of potential LLNB foraging
habitat in the HCP planning area. As there arenook LLNB roosts within the planning area, the
potential for direct take of LLNB is very low. Loxtgrm effects may include reduced foraging
opportunities leading to greater energetic demémdsats as they seek alternative foraging site.

Specifically, the City’s biological goal for LLNBsito:
- Contribute to maintaining regional populations aNB.
The City’'s specific objectives for LLNB are to:
« Provide for long-term availability of foraging cators for LLNB; and

* Minimize potential for mortality of LLNB.

5.2.2  Cactus Ferruginous Pygmy-Owl

The only recent (since 1993) record of a pygmy-oedurring within the planning area was of a single
dispersing female on the Duval/Pennzoil Farm, thglgernmost of the City-owned lands, in 2005. In
2003-2004, AGFD Research Branch tracked anothealéepygmy-owl crossing Avra Valley, but this
female was not recorded on City lands (S. Richardd&FWS, pers. comm.; D. Abbate, AGFD, pers.
comm.). The planning area contains no suitabledimgehabitat for this species; however, there are
2,097 acres (849 hectares) of over-wintering hahbitd 1,838 acres (744 hectares) of dispersaldtabit
addition, Proposed Critical Habitat Unit (CHU) 2 fbe pygmy-owl encompasses portions of the
planning area (FR 2002). CHU 2 was establishedarilynto provide connectivity and allow for
dispersal of CFPO between nesting areas in CHWL) @, CHU 4, and the Tohono O’odham Nation.
Providing areas for dispersal is necessary fonthmtenance and expansion of pygmy-owl
subpopulations. USFWS reports that CHU 2 providegdiing, roosting, perching, and foraging habitat
and maintains an important linkage among blocksesting habitat both locally and over the pygmy-
owl’s range that is essential to the species’ cmas®n. The CHU also contains habitat that mayobez
more important for nesting if the overall CFPO plagion expands (FR 2002).

Implementation of the proposed covered activitidsresult in the loss of potential over-winteriagd
dispersal habitat in the HCP planning area. Ditak¢ of pygmy-owls is not likely. The indirect efte of
these projects may include reduction in native fr@se and disturbance by humans, e.g., construction
and maintenance activities. Long-term effects efgiftoposed covered activities may include reduced
opportunities for dispersal between known populegiof owls leading to isolation and reduced owl
pairings.

126



PRELIMINARY DRAFT — CITY OF TUCSON AVRA VALLEY HABITAT CONSERVATION PLAN

Based on this information, the City’s biologicalad@and objectives for pygmy-owl relate to ensuring
that development activities within the planningaad® not lead to the permanent loss of pygmy-owts a
will maintain sufficient habitat to support sigmifintly more owls than are currently present.

Specifically, the City’s biological goal for CFP©to:
« Contribute to maintaining local and regional pogiolas of CFPO.
The City’'s specific objectives for CFPO are to:

« Provide for long-term availability of suitable desgal and over-wintering habitat for pygmy-
owls;

» Reduce barriers to movement for pygmy-owls; and
« Minimize potential for mortality of pygmy-owls; and

« Preserve breeding opportunities to support poteeansion of pygmy-ow! distribution
resulting from augmentation elsewhere in the pygwj/s range.

5.2.3 Burrowing Owl

AGFD (Grandmaison and Urreiztieta 2006) evaluate€By-owned Avra Valley properties in

November 2005 for burrowing owl nesting habitatgmial, characterizing each property according to
vegetation density, presence of concrete irrigatemmals, and availability of usable burrows. Then,
AGFD personnel conducted winter and breeding seagiveys for owls in suitable locations during
2006. Burrowing owls were present on nine propeied suitable burrows were detected on 16 of them.
The winter survey conducted by AGFD in January Bebruary 2006 detected a total of 1,836 burrows
suitable for burrowing owl use based on openingetisions and burrow depth. Based on this
information, the City’s biological goals and objeet for burrowing owls relate to providing condits

to support breeding, over-wintering, and migratigyriburrowing owls.

Specifically, the City’'s biological goal for burrémg owls is to:
« Contribute to maintaining local and regional pogiolas of burrowing owils.
The City’s specific objectives for burrowing owlkeato:

« Increase the number of breeding pairs of burrowints in the City and support breeding pairs in
the City over the HCP permit term; and

« Provide habitat for over-wintering and migratinglew

5.2.4  Tucson Shovel-Nosed Snake

The current Tucson shovel-nosed snake populatadnsstvithin the Avra Valley planning area is
unknown. The Avra Valley planning area containsrapipnately 2,450 acres (991 hectares) of potential
shovel-nosed snake habitat. The last known redatfiedT ucson shovel-nosed snhake in the vicinitthef
planning area was at Sanders Road and Avra Valbeglfih 1979. It is unknown whether the species
persists within Pima County. It was not observedrduspecies-specific surveys conducted in andratou
Marana in 2003. However, these surveys were iaiiauring the latter half of the seasonal actigitgle
when the snake was much less active. The recaadlotson shovel-nosed snake observed near Picacho
in 2004, however, demonstrates that the specisst iregionally extinct and may still inhabit Avra

Valley.
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Implementation of the proposed covered activitidsresult in the loss of potential habitat in tHEP
planning area. Direct take of shovel-nosed snattwitluals may occur as a consequence of
development-associated ground disturbance acsyvitiee indirect effects of development may impact
the snake through facilitation of invasion or irased densities of exotic plants and disturbance by
humans during construction or maintenance of fésli Long-term effects may include fragmentatién o
habitat and isolation of habitat patches.

Specifically, the City’s biological goal for the Gson shovel-nosed snake is to:
« Contribute to maintaining local and regional Tucsbovel-nosed snake populations.
The City’s specific objectives for Tucson shovekad snakes are to:

« Provide for long-term availability of suitable Twesshovel-nosed snake habitat; and

+ Minimize loss of Tucson shovel-nosed snake indiaidu

5.2.5 Ground Snake

The status of the ground snake population withinAkira Valley planning area is currently unknown.

At this time, approximately 1,192 acres (482 hexgpof potential ground snake habitat have been
identified in the Avra Valley HCP planning area.efé are no known observations of ground snakes
within the HCP planning area. Several records efgtound shake, including observations of the sirake
2003 and 2004, show that it has occurred alon@tieco Wash, from its confluence with the SantazCru
River south to Avra Valley Road. Although theseorels serve to confirm the presence of this snake in
the vicinity of the HCP planning area, they are sudficient to determine the current local abundaoic
population status of the species.

Implementation of the proposed covered activitidsresult in the loss of potential habitat in tHEP
planning area. Direct take of ground snake indigldumay occur as a consequence of development-
associated ground disturbance activities. The éotlieffects of development may impact the snake
through facilitation of invasion or increased déasiof exotic plants and disturbance by humansdur
maintenance of facilities. Long-term effects magluie fragmentation of habitat and isolation ofitetb
patches.

Specifically, the City’s biological goal for theamd snake is to:
« Contribute to maintaining local and regional grosndke populations.
The City’s specific objectives for ground snakess tar.

« Provide for long-term availability of suitable grudisnake habitat; and

« Minimize loss of ground snhake individuals.

5.2.6  Pale Townsend’s Big-Eared Bat

According to the HDMS (AGFD, unpublished data ase€s2003), there are no known PTBB roost sites
within the HCP planning area. In eastern Pima Gguhts species is known to use Colossal Cave
Mountain Park, Tucson Mountain Park, and SNP (Go8a00b). Given the low elevations and relatively
flat topography of the HCP planning area, theldtle to no potential that undocumented roostessiare
present.
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Implementation of anticipated covered activitiesymesult in the loss of potential PTBB foraging hab

in the HCP planning area due to water supply ptsjand associated infrastructure. Direct take of
foraging bats is not likely. Mortality, resultingoin impacts of maintenance or treatment activitiegsy
occur when bats are occupying night roosts. Thieaatleffects of this development may impact the ba
through the reduction in its native prey base, gtied by domestic animals, and disturbance by hsman
The most significant threat to this species, howeasdoss of potential maternity and long-term dagst
sites through closure of adits and mine shaftsudiance of mine shafts and caves, improper catregya
and renewed mining activities. However, the Avrdl&taplanning area contains no suitable maternity o
long-term day roost sites.

Specifically, the City’s biological goal for PTBB to:
« Contribute to maintaining regional populations o8B.
The City’s specific objectives for PTBB are to:

« Provide year-round foraging opportunities for PTBBd
« Minimize potential for direct take of foraging PTBB

5.2.7 Yellow-Billed Cuckoo

The current level and pattern of use of the Avrdeyaplanning area by WYBC is unclear. A few
cuckoos have been documented migrating througlear the planning area, but specific use of habitats
in the planning area for migration has not beerfiedr There are currently no documented breeding
records within the planning area; however, theredent evidence of breeding season use at Simpson
Farm North, suggesting that river restoration ¢ffatong the Santa Cruz River may produce stands of
hydroriparian vegetation suitable to support atiainumber of breeding cuckoos. Based on this
information, the City’s biological goals and objeet for WYBC in the planning area primarily relae
providing conditions to support migration. Howewvde conservation program also addresses the
possibility of breeding activity at specific site®ng the Santa Cruz River.

Specifically, the City’s biological goal for yellobilled cuckoo is to:
« Contribute to maintaining local and regional potiolas of WYBC
The City’s specific objectives for WYBC are to:

« Provide for long-term availability of suitable desgal and possible breeding habitat for WYBC;
and

e Minimize potential for mortality of WYBC.

5.2.8  Other Management Issues

Buffelgrass management has become an immediatewcofar the Sonoran Desert region due to the high
flammability of this non-native invasive Africanags species in conjunction with the severe drotinght
area is experiencing. The City of Tucson is addngdsfestations on its Avra Valley land holdingsd

on areas within City limits, and is working withhet entities to identify and undertake long-term
eradication and control efforts. The City has wdrketh the University of Arizona, USGS, Tucson
Audubon Society, and other experts to evaluatetteacy of buffelgrass removal methods and idgntif
approaches to re-introduce native vegetation &3 sithile preventing further buffelgrass establishime
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The City is one of a number of partners who havekea to create a Cooperative Weed Management
Area and develop the Buffelgrass Strategic Pladtiress control of buffelgrass and other invasive
species on a regional basis.

The Buffelgrass Strategic Plan includes steps to amal track buffelgrass infestations and treatment
areas, prioritize areas needing eradication, coatdieradication efforts, research the effectivenés
eradication techniques, develop an Intergovernnmémgfi@eement to increase coordination opportunities
between jurisdictions and agencies, and undertaki&goutreach efforts in the community. Multiple
City Departments will be involved in the treatmehbuffelgrass. Tucson Water is the lead Department
for management of the Avra Valley land holdingg] arill take the lead on buffelgrass control on thes
lands. Other City departments, including Transpimma Parks and Recreation, Urban Planning, anel Fir
have roles to play in responding to the buffelgthgsat within City Limits, including future anneke
areas.

The state of the Altar/Brawley Wash has been a@onio local resource managers for several decades.
In 1992, the Soil Conservation Service (how NR@sEooperation with the Pima Natural Resource
Conservation District, published a natural resouestoration plan for the Brawley Watershed. This
report identified a number of issues within theewrsihed including: 1) stream bank erosion and assuti
loss of riparian and range habitat along the Brawlash; 2) sheet, rill, and gully erosion and aiged
damages to rangeland and improvements; 3) seditientffects on downstream water quality,
farmland, and county and state road crossingdadh flooding and associated damages to roads,
farmland, and local communities; and 5) loss ofigdwater recharge due to accelerated flows withen t
incised wash.

Dr. Phil Rosen was contracted by the City to asdes&vel of degradation to City-owned lands bseau
of past agricultural uses and to evaluate the pialdior natural recovery or restoration of theseperties
to a more natural and better functioning state Hiisen stated that:

Large portions of Brawley Wash...are highly degrabadens with adobe soils and low
perennial plant diversity...Restoration of the Brayigats that would be valuable enough to
justify the effort and costs that would be likdtpsld, in my evaluation, include especially the
partial elimination of enhanced drainage of thdglaand the partial increase of “overbank flood
storage” — the restoration of sheet flow and shadutation standing water on broad areas of the
Brawley Floodplain.

5.3 Conservation Measures

Through implementation of the conservation progrédma,City seeks to avoid, minimize, and mitigate
potential impacts to all covered species. The €itgnservation strategy, which is based on theespec
specific goals and objectives outlined above, atasif the following components:

« Maintain suitable habitat within the planning a(8actions 5.3.2-5.3.4);

- Minimize direct adverse impacts associated withrieitvater development projects (Section
5.3.5); and

- Promote integrated, regional conservation plan{@egtion 5.3.6).

The specific conservation measures that the Cilyinyplement are detailed below. A monitoring and
adaptive management program will complement the@mation measures (see Section 6).
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5.3.1 Phasing

With the exception of continued expansion of theaBlvater Program (CAVSARP), future water
infrastructure development on the Avra Valley laigdgncertain both in scope and in timing. In fact
there is no current certainty that any of the piééactivities will occur. In order to addresssth
uncertainty, the implementation of the conservagiozgram will be tied to actual implementation of
individual projects. Since the scope and locatibproposed covered activities is not yet known, enor
detailed requirements will be determined at theetthat individual projects are implemented. Specifi
aspects of the phasing of the conservation progvéinbe discussed in more detail in the subsections
below.

5.3.2 Maintain Suitable Habitat in the Planning  Area

The majority of land within the HCP planning aredarmer agricultural fields that were purchased by
the City 20 to 30 years ago. As a result, theeevisde range of habitat quality within the plannarga,
ranging from uncultivated areas that have been dtejglin varying degrees by grazing, the proliferati
of invasive species, ORV use, and human pedegtaéit to the denudation and loss of soil feilénd
structure associated with former agricultural fel@he rate of recovery of the former farmlandased,
depending on factors such as intensity of farmiifgres, soil type, and proximity to watercourser Fo
species such as the Tucson shovel-nosed snake@nttignake, it is unknown at which point farm
fields made unsuitable by native species remowvalisaii compaction will have recovered sufficiertty
become suitable habitat.

In order to maintain suitable habitat for each cedespecies within the planning area, four consema
strategies have been considered. These are:

» Preservation of existing suitable habitat withia thCP planning area,;

- Enhancement of degraded or marginal habitat witnenHCP planning area;

« Restoration of currently unsuitable, but restorabébitat within the HCP planning area; and

- Mitigation outside of the HCP planning area throwodfsite restoration or habitat protection.
The preservation of existing suitable habitat witthie planning area is preferable to both on-site
restoration of habitat or off-site mitigation. PEng emphasis in the conservation program is, tbesef
placed on protection of existing suitable habiRastoration of habitat is proposed only in situaio

where preservation of existing suitable habitatassufficient to adequately mitigate the impadts o
proposed covered activities. Mitigation outsidelef HCP planning area will only be used as a ksnt.

PRESERVATION OF EXISTING SUITABLE HABITAT

The primary strategy for conservation of the coglespecies in this HCP is the protection of existing
habitat. The seven covered species use the plaaniagin different ways. The focus of this meassite
preserve those species-specific habitat functioasdurrently exist within the planning area, sfieally
to:

« Maintain existing suitable lesser long-nosed beadng habitat;

« Maintain existing suitable pygmy-owl dispersal awer-wintering habitat;

« Maintain existing suitable burrowing owl breedingdadispersal habitat;

« Maintain existing suitable year-round Tucson shanaded snake habitat;
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« Maintain existing suitable year-round ground snia&kitat;

« Maintain existing suitable pale Townsend's big-€édrat foraging habitat;

« Maintain existing suitable yellow-billed cuckoo plessal and possible breeding habitat;

Figure 5.3-1 shows all seven species’ habitatseafiglre 5.3-1 shows potential habitat within them

planning area by number of species.

Table 5.3-1. Covered Species and Associated Habitat by Farm within the HCP Planning Area

Potential ;I;OJAL

CFPO over- CFPO abitat
Fam | TS poemia PSS poemial poemial potemial | [OTAL | oot

WYBC habitat habitats

habitats merged)
98 20 37 97 0 13 168 375 274
Anway 188 44 43 44 0 290 983 290
Bowden 2 13 14 0 496 528 512
Buckalew 335 0 502 0 632 227 2,366 886
Cactus Avra 0 10 0 58 299 366 366
Cactus Milewide 20 10 21 0 333 424 377
Chu 0 11 0 0 303 314 303
Comiskey 58 87 110 0 44 0 414 206
Davidson 13 0 16 0 0 0 55 29
Duval / Pennzoil 353 0 73 0 376 105 1,612 830
Ed Anway 112 177 94 139 115 0 861 296
Flying E Bar 5 8 154 0 0 187 172
Gin 7 37 4 249 311 291
Glover 35 10 143 188 166
Hill 0 0 0 0 0
Hurst 32 75 65 267 99 128 729 391
Jarvis North 200 480 19 0 229 0 1,327 480
Jarvis South 0 0 0 0 302 302 302
Kai 0 0 159 0 159 159
Levkowitz 46 0 3 141 49
Lupori 0 0 0 0
Martin 14 0 0 129 165 129
Nichols 0 0 0 27 0 0 27 27
Reeves North 116 116 105 70 0 639 228
Reeves South 124 437 313 320 38 1,480 437
Santa Cruz 31 75 2 46 1,104 1,327 1,128
Simpson North 31 36 46 0 122 297 144
Simpson South 0 79 86 152 129 448 285
Trust 205 348 348 202 124 0 1,717 348
Tucker 0 0 49 0 601 651 602
Wallis 48 284 243 0 28 0 698 396
Weinstein 4 70 28 0 45 0 155 70

'CFPO over-wintering, LLNB, and WYBC habitats eaamsned separately even though habitat overlaps.
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Figure 5.3-1. Potential suitable habitats.
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Figure 5.3-2.

Potential suitable habitat composite map.
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Table 5.3-2. Covered Species and Associated
Habitat within the HCP Planning Area

Total Habitat in

Species Planning Area (acres)
Lesser long-nosed 2,097
Pygmy owl (over-wintering habitat) 2,097
Pygmy-owl (dispersal habitat) 1,838
Burrowing owl 5,167
Tucson shovel-nosed snake 2,450
Ground snake 1,192
Pale Townsend's big-eared bat 2,310
Western yellow-billed cuckoo 2,097
Total 19,248

Total habitat footprint (overlapping

habitats merged) 10,174

Conservation Strategy 1: Preserve suitable habitat through conservatiosezaent, acquisition, or
other mechanism that results in permanent protecfior each covered species for which suitable
habitat is impacted by the development of a prajegered under this HCP.

The following habitat preservation guidelines aifiply to all covered activities implemented witkie
HCP planning area. Impacts to suitable habitatvélimitigated at particular ratios for each covered
species. Mitigation ratios indicate the acres db&le habitat that will be preserved for each axre

suitable habitat lost to development of the covexadrities. Mitigation ratios are shown in Tabl&853.

Table 5.3-3. Mitigation Ratios for Covered Species

Mitigation Ratio

Species (Preserved habitat: Developed
habitat)
LLNB 31
CFPO over-wintering 3:1
CFPO dispersal 2:1
BUOW 11
TSS 31
GS 2:1
PTBB 1:1
WYBC 31
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Table 5.3-4. Mitigation credit by scenario

Mitigation credit received for

LLNB CFPO BUOW TSS GS PTBB WYBC

1 acre of...
Preservation of suitable habitat

L ; 1 acre 1 acre 1 acre 1 acre 1 acre 1 acre 1 acre
within the planning area
Enh_anc_e ment or re_storatlon of Y acre Y acre 2 acres Ya acre 1% acre 2 acres Y acre
habitat in the planning area
Preservation of habitat outside the Y acre % acre 1% acre Yaacre 1% acre 1% acre Y acre

planning area

Lesser Long-Nosed Bat

The LLNB is listed as a federally endangered spedies known to use the planning area to travel
between foraging resources and roosting habitdtisodgh there is no known breeding habitat witthia t
planning area, the conservation strategy focusgseservation of the foraging corridors. Given its
sensitive status, a mitigation ratio of 3:1 is apiate for the foraging habitat of this speciekijoh is the
same as the CFPO over-wintering and WYBC dispensdlpossible breeding habitats.

As long as priority is given to preserving suitabébitat within the planning area, protection of an
existing suitable habitat within the HCP plannimgaahas roughly the same value for this speciefleWh
preservation of any existing suitable habitat witAivra Valley would have value for this species,
protection or restoration of habitat in the HCPnplag area should take precedence over protection o
habitat outside the planning area. The lower niitigacredit received for preservation of habitatsoile
the planning area reflects both the importancenstigng that adequate dispersal habitat and cogsrido
remain in the planning area and the level of caragEm value that the County places on the lands
surrounding the individual parcels in the City HQIBnning area. The County has purchased several
adjoining lands for conservation purposes and tdd¢a purchase several more. Almost all privatedan
within the valley are considered by the Countyéceliher Biological Core areas or Important Riparia
Areas, with conservation requirements of 80 ang&%ent, respectively.

Cactus Ferruginous Pygmy-Owl

The CFPO has recently been de-listed as a fedenaflgngered species. However, the USFWS is
currently reviewing a petition for re-listing, irgasing the likelihood that the species will beisestl
within the life of the permit. Due to very low pdpation numbers and the sensitivity of this speties
disturbance, a mitigation ratio of 4:1 is the stmldrequest in Section 7 consultations for projedtisin
breeding habitat for this species. There is nodingeghabitat within the City HCP planning area,yonl
potential over-wintering and dispersal habitat. fEHeave also been few recorded instances of pygmy-
owls dispersing through Avra Valley and no recartlsver-wintering. The conservation strategy fasth
species, as outlined below, pays special attettidine preservation of those corridors most likelype
used by dispersing pygmy-owls. Based on theseragtads felt that a 3:1 mitigation ratio for over
wintering habitat and a 2:1 mitigation ratio fospérsal habitat are sufficient to preserve thetglif the
HCP planning area to support dispersing owls.

As long as priority is given to preserving suitabébitat within the planning area, protection of an
existing suitable habitat within the HCP plannimgaahas roughly the same value for this species.
Restoration of habitat does not have the same & ysreservation of existing habitat; however, beea
of the high potential for success of these typesffoit, it should remain a viable option. Restimmatof
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habitat in the Avra Valley HCP planning area, asjlas it is paired with the preservation of exgptin
suitable habitat, could actually improve the likelbd that pygmy-owls will use those areas, paridul

if the restoration greatly improves availabilityegcape cover, promotes increased prey base, dinckese
flight distances between perching trees.

While preservation of any existing suitable habitéahin Avra Valley would have value for this spesj
protection or restoration of habitat in the HCPnplag area should take precedence over protection o
habitat outside the planning area. The lower niitigacredit received for preservation of habitatsoile
the planning area reflects both the importancenstigng that adequate dispersal habitat and cogsrido
remain in the planning area and the level of caradem value that the County places on the lands
surrounding the individual parcels in the City HQIBnning area. The County has purchased several
adjoining lands for conservation purposes and tdda purchase several more. Almost all privatedan
within the valley are considered by the Countyécefiher Biological Core areas or Important Riparia
Areas, with conservation requirements of 80 ang&%ent, respectively.

Table 5.3-5. Mitigation Ratios Required for Each Mitigation Option

Mitigation ratios CFPO

required for each LLNB over- distFeF;sC;I) BUOW TSS Gs PTBB  WYBC
mitigation option wintering)

Preservation of suitable

habitat in the planning 31 31 2:1 11 31 2:1 11 31

area

Enhancement or
restoration of habitat in 4:1 4:1 2.67:1 0.5:1 12:1 4:1 0.5:1 4:1

the planning area

Preservation of habitat
outside the planning 4:1 4:1 2.67:1 2:1 12:1 4:1 2:1 4:1

area

Burrowing Owl

Burrowing owls are not currently a federally ortstasted species. They appear to be decliningiwith
their range, and it is clear that large areas ibéisie burrowing owl habitat are being converteduiban
development, particularly in the Phoenix area. €lse a number of known populations in the Tucson
basin; however, the population size and trend at&mown. Burrowing owls do use the HCP planning
area. A survey completed in 2006 found 34 owlhawintering season and four apparently unpaired
owls in the breeding season. No breeding activdty lreen documented within the City HCP planning
area. In addition, that survey found 1,836 suit&bleows within the planning area, but only 292vsad
any signs of recent or past use, and 40 perceghbeé were destroyed by flooding between the spring
and winter surveys. The relatively low numbers wfrbwing owls may be a function of a limited prey
base resulting from extensive pesticide and hateiase on these former agricultural lands, a lack o
suitable, stable burrows, or some other factore@Githe low numbers of owls within the planning area
and the potential to improve habitat suitabilitydrgating dedicated, managed areas for the species,
Burrowing Owl Management Areas (BOMASs) will be ditshed to meet the goals and objectives for the
species. See Section 5.3.4 for more details oB@MAS.

Since burrowing owls can respond well to active aggnment of their habitat, enhancement of burrowing
owl habitat within the planning area has the paétid provide strong benefits to this speciesaAs

result, enhancement of habitat receives a highgattion credit than just preservation of existing
suitable habitat. Since burrowing owl use of ameay be sporadic and temporary, it would difficolt t
determine with confidence that any particular aez@n if owls are documented on the property at
present, will be used by owls over the long-terimefefore, preservation of existing habitat outsitithe
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HCP planning area has less reliable value andwesei lower mitigation credit than preservation of
habitat in the planning area.

Tucson Shovel-Nosed Snake

The Tucson shovel-nosed snake has been petitiondelderal listing. This species occupies a fairly
restricted range in south-central Arizona, inclgdinto northern Pima County. Given the sensitiztust
of Tucson shovel-nosed snakes, and the likelihddidtong in the near future, a mitigation ratio ®fl is
appropriate for the habitat of this species. Thisdnsistent with the treatment of another spahetsvas
previously listed as endangered and has very lawkrpopulation numbers within its range in the U.S.
the pygmy-owl.

Restoration of habitat for this species is not highcommended as it is currently not known whatido
be needed to restore degraded land to full suiabilhe low certainty of success of restoratiofoes is
reflected in the low mitigation value that thesé\dities receive.

Ground Snake

Ground snhakes are not currently federally or diated species and local experts feel that it igkaly
that these snakes will become listed within thepiiag period. These species are known to do well
within urban settings and are likely to be lessaotpd by disturbance within their habitat than more
sensitive species, such as the Tucson shovel-rmosda@ and Western yellow-billed cuckoo. Given the
low documented numbers of this species, groundeshakitat has a slightly higher mitigation ratiol{2
than other disturbance-tolerant covered speciesifsgally the burrowing owl and PTBB.

Restoration of habitat for this species is not highcommended as it is currently not known whatido
be needed to restored degraded land to full slittabihe low certainty of success of restoratidfoes
is reflected in the low mitigation value that thes#ivities receive.

Pale Townsend’s Big-Eared Bat

The primary threat to PTBB relates to availabibfybreeding and wintering roosts. There are noryistke
roost sites within the planning area. The bat nwgythe HCP planning area as foraging habitat,tbut i
typically forages within 15 miles of roost siteén& the use of the HCP planning area by this sgdsi
likely to be low, the mitigation ratio for the biatl acre of suitable habitat preserved for everg af
suitable habitat impacted (1:1 ratio).

Management of suitable habitat to reduce the amafumbn-native plant species and improve the
diversity and abundance of the native speciessiiggbort the native insects that this bat consunzegdy
improve the quality of foraging habitat within thianning area. As a result, enhancement or regtorat
of habitat receives a higher mitigation credit thlaes just preserving existing suitable habitatc&ihe
bat’s use of areas is difficult to ascertain, ituebdifficult to determine with confidence that any
particular area will be used by bats over the Itargs. Therefore, preservation of existing habitasme
of the HCP planning area has less reliable valderaceives a lower mitigation credit than preséovat
of habitat in the planning area.

Western Yellow-Billed Cuckoo

The Western yellow-billed cuckoo is a candidatecggs meaning that there is sufficient evidence of
threat to the cuckoo to warrant federal listingisT$pecies uses a scarce and sensitive habitaglypam
cottonwood-willow galleries and, in some cases,quités bosques. These habitats are difficult to re-
create once lost, and little existing suitable taths found within the HCP planning area. As ailtes
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impacts to cuckoo habitat should be avoided atadt, but where minor impacts are allowable, thdly w
be mitigated at a 3:1 ratio.

The loss of suitable habitat for this species enTcson Basin is largely a function of a loweravat
table. Current and projected future demands foemmtke it unlikely that the water table will ever
recover to a level that will support significanthore meso- and hydro-riparian habitats. Restoratfon
cuckoo habitat will therefore require inputs of @erairom an artificial source (e.g., irrigation) atte
success of this type of restoration effort is utaer Due to the difficulty of re-creating suitaldeckoo
habitat, restoration as a mitigation option is favbred and has a lower mitigation value than
preservation of existing habitat.

5.3.3 Guidelines for Maintaining Suitable Habit  at

As previously discussed, the uncertain scope, ilmtaand timing of City projects within the HCP
planning area over the 50-year life of the incidétdke permit necessitate a flexible approach to
maintaining suitable habitat. Depending on comnyunéeds for water and energy infrastructure, on one
side of the development spectrum, no new projeotdavoccur within the planning area. On the other
side of the spectrum, it is possible that all teeted activities, or activities with a similar thase
intensity, will occur.

Although a flexible conservation program is necgssapreserve options for maintaining vital waded
energy infrastructure for the community, the follog/Priority Mitigation Areas will serve as an iiait
framework from which to proceed. Ultimately, howewdevelopment could take place anywhere within
the HCP planning area, except for the ripariantaghiDeviance from the Priority Mitigation Area
concept would only occur should the City’s infrasture needs change substantially from what is
currently envisioned. In that case, mitigation still occur according to tables 5.3-1 through 5.3-

PRIORITY MITIGATION AREAS

Areas within the HCP planning area have been ifiedtas Priority Mitigation Areas not only for thei
habitat value for the covered species, but oth@pgical values as well. These include:

* Being within landscape level biological corridors;

* Adjacency to a federal preserve thus increasingdtatontiguity;

* Proximity or adjacency to County open space actipiispriority;

*  Proximity to hydroriparian habitat;

* Proximity to lands being restored as wildlife hahibr;

* Proximity to lands previously used as relocatidessfor burrowing owls.
Because of these additional biological factors,RHerity Mitigation Areas also help meet regiogahls
for open space protection, habitat preservatiod the protection of sensitive species. Lands {datie
Priority Mitigation Areas include riparian habitatientified through examining aerial orthoimagehg
Trust 205 Farm, the uncultivated portion of Buckalarm, and the northernmost lands within the
planning area. These northernmost lands are alserkas the Santa Cruz River Block (Hurst, Martin,
Santa Cruz, Simpson North, and Simpson South Fafigg)re 5.3-3 shows these priority mitigation

areas in context with federal and County preseagesell as County open space acquisition prioréies
biological corridors.
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As Priority Mitigation Areas, these lands will beetfirst choice for mitigation should a project ingp
species habitat, with the non-Priority Mitigatiome&s, or Impact Areas, being used as the secondary
mitigation option. Table 5.3-6 provides a guidefte amount of mitigation required and indicates the
extent to which Priority Mitigation Areas can acaoodate the requirements. Once Priority Mitigation
Areas have been mitigated to the fullest extertigation within the Impact Areas will occur. At the
point which all mitigation lands within the PrigriMitigation Areas and Impact Areas have been set-
aside, either habitat enhancement / restoratidme#d to occur or off-site mitigation will be nesary.
Figure 5.3-4 illustrates where mitigation, by ratorequired or is possible, depending on howdhd is
used.

Table 5.3-6. Planning Area Mitigation Needs (all values in acres)

Amount of Impact Areas
Mitigation Mitigation impact in Maximum thgt cannot
Habitat in needed for available in Impact Areas impact to be mitigated
Species 100% Priority mitigated by habitat mitig
Impact Areas . L o . within the
disturbance of Mitigation Priority allowable in Plannin
Impact Areas Areas Mitigation Impact Areas A 9
rea
Areas
CFPO over-
wintering, LLNB, 231 692 1,866 622 524 0
and WYBC
TSS 1,300 3,901 1,149 383 612 688
GS 521 1,042 320 107 245 276
CFPO 546 1,002 581 194 311 235
dispersal
PTBB 342 342 171 57 200 143

CAVSARP COMPLEX

While there is no certainty over where impact wdtur within the planning area throughout the dife

the permit, the lands near the Central Avra VaBéyrage and Recovery Project (CAVSARP) are most
likely to be impacted by covered activities. THi8AVSARP Complex” of lands consists of nine farms—
98, Bowden, Cactus Milewide, Davidson, Jarvis Nadtirvis South, Nichols, Wallis, and Cactus Avra—
totaling 8,157 acres. Proximity to CAVSARP, natugat distribution pipes, and electricity transnussi
lines, along with the relative proximity to the Liimits elevate the value of these lands aboverstin

the planning area for future development. Shoutdsahe CAVSARP Complex become prioritized for
development, mitigation would occur according tolégb.3-7. The impact areas and the CAVSARP
complex are shown in figure 5.3-5.

Despite this planning forecast for development riiksty to occur within the CAVSARP Complex,
ultimately, however, development could take placgadnere within the HCP planning area, except for
the riparian habitats.
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Table 5.3-7. CAVSARP Complex Mitigation Needs (all values in acres)

Habitat in CAVSARP
Complex that cannot

Habitat within

CAVSARP Complex Mitigation needed for

: o

Species (outside of Priority . Al\‘/)g K’R'g“(’;cr;tol o bemitigated within the
Mitigation Areas) p Planning Area

CFPO over-

wintering, LLNB, 0 0 0

and WYBC

TSS 585 1,754 453

GS 85 171 0

CFPO dispersal 239 478 0

PTBB 2 2 0

5.34 Restoration/Enhancement Activities

The following sections detail restoration and ermegament activities that may be needed to supplement
the habitat preservation requirements outlined abov

HABITAT RESTORATION

Lesser Long-Nosed Bat

[Note: Waiting for a response to questions posdd36WS staff]
Cactus Ferruginous Pygmy-Owl

[Note: Waiting for a response to questions posdd36WS staff]
Tucson Shovel-Nosed Snake

According to Dr. Phil Rosen:

Although we lack a full, clear understanding ofhitbitat requirements in its range on
the transition of Arizona Upland to Lower Coloradalley Sonoran Desertscrub from
Florence to Casa Grande to Marana, there is enoexgldence to indicate that
productive, mesquite-, catclaw acacia-, blue patdee and creosotebush-dominated
areas with sandy loam to very sandy soils are agtifroductive swales and stabilized
former dunes or sand lenses are characteristic &tioms that appear to enhance habitat
suitability for the Tucson Shovelnosed Snake (2008)

Thus, habitat restoration and enhancement shoualdfon recovery of natural vegetation where woody
vegetation, additional to mesquite and desert braam grow on loamy soils. For the Brawley Wash
system, this would also involve removal of drainhghannelization structures that preclude shestfl
braiding, and sediment deposition (sand and finestoam) (Rosen 2008).
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Figure 5.3-5. Impact Areas, including the CAVSARP Complex.
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In addition, Dr. Rosen recommends that:

Processes that enhance the accumulation of patufesnd and soft soil should be
favored:

» Creosotebush, mesquite-shrub complexes, and dihalnsthat trap accumulations
of wind-blow sand around themselves should be eaged, and seeding of
creosotebush in suitable areas of re-vegetatingfand could be considered.

» Digging animals that have significant effects oit sloould be conserved,
particularly large ones like the Bannertail KangerRat (which apparently occurs
on Cactus Avra Farm), Merriam’s Kangaroo Rat, aederal smaller species of
pocket mice in the kangaroo rat family (Heteromg)d2008)

Ground Snake

Since the species lives in floodplain bottoms thgiport mesquite bosques or open stands of mesquite
habitat enhancement and restoration should focyseaserving existing mesquite woodlands. The lands
connected to the Brawley Wash are not as suitaatause channelization and drainage have left behind
hard adobe soils. Thus, there is not enough poalmbtoo much erosion to be suitable habitat withou
restoring the sheet-flooding regimes. In contrth&,Blanco Wash on the west side of Avra Valley
maintains the sheet flow and silty-sandy, braidediwbed necessary for the species, making thede lan
more suitable for the species. (Rosen 2008). Tiesoration and enhancement on lands as part of the
Brawley Wash system should focus on removal oinéige / channelization structures that prevent the
deposition of sandy and silty sediments. Debri¢pag as it is non-toxic, should remain on resiorabr
enhancement sites as items such as dead treesetegioards, and pieces of sheet metal enhance the
habitat for the snake and its prey (Rosen 2008).

Pale Townsend’s Big-Eared Bat

Restoration of lands should emphasize the impoetahevater to the species for drinking and enhancin
foraging resources. As the species is primarilyoghnspecialist, it feeds in the open along edgétaizb
such as streams and intermittent streams as welbag pastures, crops, and native vegetation. The
species tends to avoid open land such as grazeg@adR. Sidner, University of Arizona, pers. com)
Restoration and enhancement should focus on mingakie foraging habitat characteristics described
above. This may include installation of ripariaamil species that can be supported by the siteth dep
groundwater and flow regime. Prior to restoratiomishancement, such sites may not currently support
native vegetation due to competition from exotizaisive species, lack of seed sources becauseoof pri
land uses, etc.

Yellow Billed Cuckoo

[Note: Waiting for a response to questions posdd36WS staff]

CORRIDORS
Cactus Ferruginous Pygmy-Owl

[Note: Waiting for a response to questions posdd3&WS staff]
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BURROWING OWL MANAGEMENT AREAS (BOMAS)

Conservation Strategy 2: Develop and maintain Burrowing Owl Managementasré8OMAS) to
mitigate for impacted suitable burrowing owl halbita

The City will establish as many as four BOMAs dgrthe permit period. Given that the total amount of
potential burrowing owl habitat within the planniagea is 5,167 acres, one BOMA will be developed fo
each 1,292 acres of project impact. Each BOMA rbash place prior to the occurrence of the 1,292
acres of impact that it is intended to mitigatec®more than 1,292 acres of impact to burrowing owl
habitat occurs within the HCP planning area, andB@MA must be established for the second 1,292
acres of impact.

The City will develop a management plan to maingaid/or create suitable nesting and foraging
opportunities for burrowing owls in the BOMAs withl year of establishment of the first BOMA. The
management plan will be amended to encompass maeagef the second, third, and fourth BOMAs, as
these areas are needed, in order to create a doemgiee and integrated management plan of the four
areas. If artificial nesting structures are uskd,@ity will install up to three structures pereaar each
BOMA. Burrowing owls will be allowed to independgntolonize any of the BOMAs.

Barring unforeseen circumstance or significant gearin how lands are prioritized, the farms that
compose the Santa Cruz River Block in the northestrpart of the HCP planning area, will most likely
serve as sites for the BOMAS. These farms havaldeidispersal habitat given their proximity to the
Santa Cruz River. In addition, the presence of fiopeeeless areas with low vegetation density and
presence of fossorial mammals” (AGFD 2007) progded nesting habitat for the burrowing owls.
Finally, the North Simpson Farm, which is parthistBlock of farms, has already hosted the sucukssf
release of burrowing owls. Figure 5.3-6 shows tlnedwing owl habitat throughout the habitat and
highlights the Santa Cruz River Block.

The City will ensure the long-term conservatiorired BOMAS through conservation easement or another
mechanism approved by the USFWS. Regardless ohehtite BOMASs are established within the Santa
Cruz River Block or within suitable burrowing owhhitat elsewhere in the HCP planning area, the
specific location of BOMAs will be determined thgiuconsultation with USFWS and AGFD. In do so,
locations of any BOMASs developed by the County @rdha, as well as any known hack sites for
burrowing owls will be considered.

The BOMASs will meet the following criteria, develeg by the Burrowing Owl Working Group, unless
otherwise approved by the USFWS:

«  BOMA'’s should consist of suitable nesting habiiat (open, treeless areas with low vegetation
density and presence of fossorial mammals).

» ldentifying the ideal size for a BOMA will entadaptive management (see BOMA Monitoring
below). As a starting pint, BOMA'’s should consised 2ha of land.

«  BOMA's should be established away from heavily ueadways. Vehicle related mortality is
considered a signficant threat to burrowing owl®(iKad and Gilmer 1984)
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«  BOMA's should be located such that dispersal halgigsts nearby (e.g., additional nesting
habitat and major washes or river corridors suchtlas Santa Cruz or Gila Rivers) (AGFD
2007).

The City will obtain written approval from the USFSANn the BOMAs.

5.3.5  Minimize Direct Adverse Impacts

Conservation Strategy 3: The City will implement measures to minimizelitkedihood of direct adverse|
effects (injury or mortality) to all species covénender this HCP.

Lesser Long-nosed Bat

Due to the difficulty in tracking foraging bats athebir habitat use, species-specific surveys veilleh

little value. Given the nocturnal foraging habifgtee species, direct adverse effects from constmic
activities—which generally occur during the day—andikely. Moreover, the transitory use of foraging
habitat within the planning area reduces the lil@d of direct injury or mortality.

Cactus Ferruginous Pygmy-Owl

Dispersing pygmy-owls may only be present on a @rtydor a few hours to a couple of days. Surveys
for owls during the dispersal season are unlikelsesult in pygmy-owl detections, even if owls asing
the area for dispersal. To minimize the potentalddverse impacts to dispersing pygmy-owls, tioeeef
suitable habitat will be used as a trigger rathantsurvey detections of birds. Construction abtigiin
areas determined to support or potentially suppaet-wintering habitat for pygmy-owl will be timed,
when possible, to avoid ground disturbance aatigitiuring the dispersal season (mid-July to Decembe
When construction during the dispersal seasondessary, construction activities will avoid mapped
dispersal habitat areas to the extent possiblendhtimit, to the greatest extent possible, ground
disturbance activities from one hour before dusi{ one hour after dawn.

Burrowing Owl

For construction activities in areas determinesiupport or potentially support burrowing owls, syy

for burrowing owls will be conducted within 30 daykinitiation of construction activities. If bunong
owls are found, they will be passively evicted befmitiation of construction activities. If eviot of

owls during the breeding season is necessary rtjegb proponent will coordinate with the USFWS and
AGFD to evict the owls in a manner that minimizesgmtial harm to adults and nestlings.

The City will erect and maintain wildlife-friendfgnces around all properties in the planning ardéla w
existing, enhanced, or restored suitable habitptégent unauthorized grazing and use of Off Road
Vehicles (ORVSs) in these areas.

Tucson Shovel-Nosed Snake

Due to the difficulty in detecting snakes, spedpsceific surveys will have little value. Where
construction is planned to occur, attempts to $adiwidual animals remain infeasible for secretismall
animals such as snakes (Rosen 2008).
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Figure 5.3-6 . Burrowing Owl Habitat and the Santa Cruz River Block
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Ground Snake

Due to the difficulty in detecting snakes, speapseific surveys will have little value. Where
construction is planned to occur, attempts to gadiwidual animals remain infeasible for secretismall
animals such as snakes (Rosen 2008).

Pale Townsend’s Big-Eared Bat

Due to the difficulty in tracking foraging bats athebir habitat use, species-specific surveys veilleh
little value. The transitory use of foraging habitéthin the planning area reduces the likelihobdicect
injury or mortality.

Western Yellow Billed Cuckoo

Check with Tucson Audubon Society regarding anbirdl counts at Simpson Farm North to determine
whether cuckoo are using the site. Avoid constancéictivities at Simpson Farm North during the
breeding season during any year in which cuckoos detected at the site or where cuckoos were
detected in the preceding year.

5.3.6 Promote Integrated, Regional Conservati on Planning

The City will provide neighboring jurisdictions weiinformation about the City’s conservation program
in order to encourage implementation of compatiioleservation measures by these jurisdictions. The
City will coordinate with local, state, and fedejaiisdictions and private landowners to contrabtix
plant species and minimize the potential for wikelfivithin Avra Valley.

The goal of this measure is to work towards coastsbutcomes across jurisdictions and, ultimately,
preserve a regional landscape that supports tlyeterm persistence of the City-covered speciesimith
Pima County.

5.3.7 Phased Implementation

Given the uncertainty regarding the implementatibthe covered activities, including the size, sgop
location, and timing of these projects, it is nsegg to implement the above conservation strategias
phased manner.

The bulk of the conservation program depends oevleatual protection of some suitable habitat as
mitigation for future impacts for other suitablebitat that will be impacted by the development of
projects covered in this HCP. Phasing the legaicaéidn of these lands through conservation easemen
to coincide with the implementation of projectslyilovide the necessary flexibility for the City sae
future projects. The value of the mitigation ardapends on the continued suitability of these assas
habitat for the covered species.

Conservation Strategy 4: Mitigation areas will be managed to maintain tipgality of suitable habitat
for all species covered under this HCP.
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WILDLIFE-FRIENDLY FENCING AND SITE SECURITY

The City will erect (where not already present) arantain wildlife-friendly fences around all prapes

in Avra Valley with existing, enhanced, or restogeiitable habitat, in order to prevent unauthorized
grazing and the use of Off Road Vehicles (ORVdhase areas. This should help minimize: damage to
existing vegetation; the potential for wash degtiada(e.g., erosion, incision, headcutting); dibamce

to covered species due to noise and proximity afidms; and the potential for introduction of toxic
materials, fire, or other environmentally damadiacfors.

The City is currently monitoring the fence-linediim the Avra Valley planning area, driving by orece
week. This is being done in an effort to checkifegal dumping and other encroachments. The Citly w
add airplane cable when necessary wherever fredeiece cutting occurs in an attempt to limit illega
activity within City-owned Avra Valley parcels. Thmanagement approach is necessary in order to
minimize the potential negative impacts that thisgal activities may have on targeted speciesand
their habitats within the planning area.

The City will continue its on-going effort of sumyag, fencing, and posting all farms as “No
Trespassing” zones. All the HCP target specieggpected to benefit from these “No trespassing’ezon
due to the anticipated decrease in ORV use and bthman disturbances noted above.

INVASIVE SPECIES REMOVAL

Buffelgrass (along with many other non-native spgris considered to have negative impacts onenativ
vegetation. Areas of dense buffelgrass cover pdse hazard that is not typical of the normal fire
regime of the Avra Valley planning area. Non-natregetation can also out-compete native vegetation
species for resources. These and various otheccispauld lead to negative effects on HCP target
species. The City has therefore decided that otleeofiecessary HCP management programs is to
effectively eradicate invasive species wherevesibts and feasible. The City has already devel@ped
buffelgrass removal plan for test farms within thea Valley planning area (see tables 5.3-8 through
5.3-13 and figure 5.3-7 for details). The City veikpand the areas managed for buffelgrass removal
based on this initial work. The City is in the pess of mowing areas infested with Russian thistle
(commonly referred to as tumbleweed).
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Figure 5.3-7.

City of Tucson buffelgrass control test area and sub-areas
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Table 5.3-8. Buffelgrass Treatment Activities within Test Sub-area 1 in Avra Valley, Compiled Sept. 2007.

Treatment Date i?eba; Comments Details Results
Once cattle no longer had
Fencing 6/29/2002 1-7 access to graze, buffelgrass
quickly invaded.
The burn was patchy due to ) . . o
Controlled 3/29/2007 1 shifting winds. The east side A 9.14-m perlmet_er was Approximately 75% of the
burn . " bladed to create a firebreak. area burned.
of Area 1 received less fire
L Used 75.7 liters of Kleenup®
Her.b'C'd? 5/1/2007 Approximately 32.4 ha diluted per 0.40 ha sprayed.
applied via through ! sprayed 0.44 liters of unmixed
tractor 5/10/2007 pray \
product per 0.40 ha.
Pigweed still growing. This
Second round of herbicide :ﬁ‘;iﬁi frlrzztnas;e(?nsspt;ar{:(?
application. The west side of Used 2.5% Kleenup® when buffelgrass was ai rc;x
Herbicide 7/31/2007 area was not sprayed solution; approximately 2.07 0.46 m high The pi V\I/)ged ’
applied via through 1 because it contained mostly — 2.23 liters per 0.40 ha; wés nof mgtljre at 5“% time
tractor 8/8/2007 native grasses wit isolated 69.48 liters of mixed '

patches of buffelgrass,
pigweed and tumbleweed.

New growth of buffelgrass
appeared after the
application. Patchy areas of
buffelgrass dieback.

chemical per 0.40 ha.

Table 5.3-9. Buffelgrass Treatment Activities within Test Sub-area 2 in Avra Valley, Compiled Sept. 2007.

Treatment Date itjeba; Comments Details Results
The burn was patchy due to ! ; .
Controlled e ; . A 9.14-m perimeter was Approximately 50% of this
burn 8/2912007 2 shifting winds. _The east §|de bladed to create a firebreak. area burned.
of Area 2 received less fire.
Herbicide 8/9/2007 . - Used 2.5% Kleenup®
h ) First round of herbicide oo )
applied via through 2 application solution; approximately 2.07
tractor 8/17/2007 pp ' liters per 0.40 ha

Table 5.3-10. Buffelgrass Treatment Activities within Test Sub-area 3 in Avra Valley, Compiled Sept.

2007.
Sub- .

Treatment Date area Comments Details Results

The burn was patchy due to

shifting winds. The east side
Controlled of Area 3 received less fire. A 9.14-m perimeter was Approximately 25% of this

3/29/2007 3 : - .
burn The burn was increasingly bladed to create a firebreak. area burned.
patchy at the south end of
Area 3.
Used 2.5% Kleenup®
- solution; approximately 2.07
Herp|C|d¢ 8/20/2007 liters per 0.40 ha. Raised the
applied via through 3 sprayer booms® because the
tractor 8/27/2007 pray

buffelgrass was too high to
be sprayed with the booms.

Sprayer booms are mounted on the back of the tatlcontains the chemical, on the tractor. The boara stiff hoses that distribute the
chemical. The booms can be lowered to spray slegetation, or raised for higher vegetation
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Table 5.3-11. Buffelgrass Treatment Activities within Test Sub-area 4 in Avra Valley, Compiled Sept.

2007.
Treatment Date i;‘ebé; Comments Details Results
A 9.14-m perimeter was
The burn was patchy due to -
shifting winds. The east side bligegtfe?;ﬁ;e an'rlitf;fak
Controlled of Area 4 received less fire. g¢ L Approximately 25% of this
3/29/2007 4 : ; perimeter surrounding
burn The burn was increasingly Tucson International area burned.
patchy at;t:z as ZUth end of Modelplex Park Association
: (TIMPA).
Herbicide  8/24/2007 Used 2.5% Kleenup®
applied via through 4 solution; approximately 2.07
tractor 9/5/2007 liters per 0.40 ha. SPrayer

booms raised

Sprayer booms are mounted on the back of the tailcontains the chemical, on the tractor. The ksoara stiff hoses that distribute the
chemical. The booms can be lowered to spray slegetation, or raised for higher vegetation

Table 5.3-12. Buffelgrass Treatment Activities within Test Sub-area 5 in Avra Valley, Compiled Sept.

2007.
Sub- .
Treatment Date Comments Details Results
area
A 9.14-m perimeter was
Mowed 8/2006 5 bladed to the north of the
farmhouse fence to create a
firebreak
Mowed 1/2007 5
Aerial spray notes: Area to
be sprayed is programmed
into the flight plan using a 5% Kleenup® solution. For
Herbicide 9/2/2007 GPS_. Plane ho!ds 757 liters comparison purposes, plane
. : of diluted solution per load. averages 18.9 liters of
applied via through 5 Able to spray slightly more diluted solution per 0.40 ha
airplane 9/4/2007 | '

than 2 passes each load.
Sprayed for 10 hours.
Sprayed a little less than
242.8 ha

tractor averages 64.3 liters of
diluted solution per 0.40 ha.

Table 5.3-13. Buffelgrass Treatment Activities within Test Sub-area 6 in Avra Valley, Compiled Sept.

2007.
Sub- .

Treatment Date area Comments Details Results

Bladed 2/27/2006 6 Area surrounding the Bratton A 61-m perimeter was

Farm. bladed to create a firebreak.

Herbicide Use 2.5% Kleenup® solution;
applied via 1/2007 6 Area surrounding the Bratton  approximately 2.07 liters per

pt?actor Farm 0.40 ha. Sprayer booms

raised”.
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Table 5.3-14. Buffelgrass Treatment Activities within Test Sub-area 7 in Avra Valley, Compiled Sept.
2007.

Treatment Date i?eba; Comments Details Results

Approx. 45.7 m in Area 7
were accidentally mowed
parallel to Reservation Rd.
on the west side. Area 7
otherwise has not been
Mowed 712007 7 treated to date. Burrowing
owls appear to move to
different burrows in Area 7.
Burrows, perhaps occupied
by owls, parallel the eastern
fence line and western berm.

Aerial spray notes: Area to
be sprayed is programmed

into the flight plan using a 5% Kleenup® solution. For
- GPS. Plane holds 757 liters comparison purposes, plane
a';g%g'?l?a %Zrlozuogog 7 of diluted solutiqn per load. ' averages'18.9 liters of

airplane 9/4/2007 Able to spray slightly more diluted solution per 0.4_10 ha,
than 2 passes each load. tractor averages 64.3 liters of

Sprayed for 10 hours. diluted solution per 0.40 ha.

Sprayed a little less than
242.8 ha

As part of the buffelgrass control and eradicagtiorts, the City has partnered with the University
Arizona and Saguaro National Park on a study dielgriass and fire. The study involves a controlled
burn of 160 acres of buffelgrass infested City-oavtand within the Avra Valley planning area.
Measurements wild record fire intensity and spneae and results from collaborative studies sudhias
will provide the City with additional informationnchow best to manage buffelgrass with the planning
area.

Since invasive species are expected to have palteeative impacts on all of the covered spetihese
management actions are expected to benefit eable apecies.

LAND MANAGEMENT ACTIVITIES

The City currently has reseeding trials plannedsfoall portions of the buffelgrass treatment ar8asne
reseeding around recharge basins has already edasrwell. The City will expand on this effort as
needed to replace invasive species covered renas/adesult of activities outlined in Section 5.3.7
Tucson Audubon Society restoration at the NorthgSiom site includes revegetation and seeding frials
combination with rainwater harvesting. These e$fovill serve as small-scale trials and modelstier t
City to follow at other Avra Valley sites. All ohe HCP target species are expected to benefit thhese
restoration efforts.

Based on the results observed at the North Simgisenbasic restoration strategies will include the
creation of swales, planting and seeding of natagetation, erosion control, and invasive species
removal, as needed. The employment of these sieategl be determined on a site-by-site basis
according to planned land use and existing sitelitions.
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Section 6

MONITORING AND ADAPTIVE MANAGEMENT

Monitoring the effectivenes of the conservation sugas and ensuring compliance with the terms of the
conservation program are mandatory elements of@R.Hhe USFWS elaborated on monitoring and
adaptive management requirements for HCPs in ReiBt Policy Guidance (64 FR 11485). The USFWS
identifies two types of monitoring required for HEP

« Compliance monitoring Monitoring and reporting requirements necessargeémonstrate that
HCP requirements are being carried out.

- Effectiveness monitoring Monitoring and reporting requirements necesdargvaluate whether
the HCP measures are achieving the biological gaals objectives. Effectiveness monitoring
also provides information to support adaptive magragnt decisions.

The following describes monitoring and reportinguieements for compliance and effectiveness
monitoring of conservation measures to be implestas mitigation for potential impacts of City
development activities summarized in Section 2nl§ projects described in Section 2 are carriedtbat
City will implement those conservation measuresiiregl to mitigate the specific impacts of those
projects. If none of the potential projects summediin Section 2 are implemented, the City will tiaune
with current land management practices.

6.1 Compliance Monitoring and Reporting

If City development activities summarized in Segtibare implemented, then compliance monitoring and
reporting will be accomplished through the follogin

« The City will submit, to the USFWS, annual repalt&umenting progress toward and
completion of the conservation commitments.

« The City will require that all City development pkawithin the Avra Valley planning area
contain a narrative discussion documenting compéamith the conservation measures that will
be outlined and approved in the final HCP. Thisesteent shall include maps and other graphics
and analyses necessary to document this compli@heesubmittal shall outline monitoring
programs to document compliance with the consermatieasures approved in the final HCP.

6.2 Effectiveness Monitoring and Reporting

If any of the activities summarized in Section & earried out, thus putting related conservatioasuges
into effect, then the effectiveness of the cong@grogram will be measured in terms of:

» The lack of “take” for each covered species (“talsetlefined by USFWS as to harass, harm, pursue,
hunt, shoot, wound, kill, trap, capture, or collentto attempt to engage in any such conducgctir
or indirect, as a result of permitted activitieshan the Avra Valley planning area.

» The amount, configuration, and quality of habitdatgng within the planning area at any point in
time during the implementation of HCP covered aiitis.
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As noted above, effectiveness monitoring focusewtogther the HCP measures are achieving the
biological goals and objectives for each specibég ffamework for effectiveness monitoring and
adaptive management consists of a series of bemkbmsed to assess the progress toward the overall
goal. Adjustments in management are made if theesetmarks are not achieved.

6.2.1  Species-Specific Surveys and Monitoring

For some species, surveys may be required to doduhngr response to implementation of the
conservation measures in the HCP. For reasongddiatcost-effectiveness and consistency, these
surveys will be coordinated with present and fuefferts conducted by Pima County and/or the Tofvn o
Marana, AGFD, USFWS, and other land or wildlife mgement agencies. Within the Avra Valley
planning area, the City is expecting to conduct®gsespecific surveys only for the western burraywin
owl.

For other species, proxy measures may be more gt for measuring response to HCP measures.
For example, the diversity and abundance of a epegrey base may be a less costly and/or more
accurate measure of the effects of the HCP impléattien than surveys for the species itself. Thigetpf
survey approach may be beneficial to monitoringré$ffor cactus ferruginous pygmy-owl, pale
Townsend'’s big-eared bat, ground snake, and Tusisovel-nosed snake. In addition to species-specific
surveys for the western burrowing owl, the Citgliso proposing certain species-specific monitoring
approaches for the other species listed below.

CACTUS FERRUGINOUS PYGMY-OWL

The Avra Valley planning area is thought to be imt@ot as a CFPO dispersal corridor, however, as
CFPO are not known to breed in the area, specesfgpsurveys are not considered to be an effectiv
measure of HCP success with respect to this spddtiesCity will also request written confirmatiamimn
USFWS regarding the location of any pygmy-owls dité in the vicinity of Avra Valley so that theyrca
be monitored to determine if they disperse or avietter within the planning area.

The main goal of the CFPO conservation prograra imihimize permanent impacts to suitable pygmy-
owl dispersal, over-wintering, and, if availableedding habitat within the Avra Valley planning aras
loss and fragmentation of these habitats is thotgghe the main cause of pygmy-owl declines obskrve
throughout the region. The CFPO requires cavibesiést sites, suitable foraging and roosting $aes
over-wintering use, and vegetation diversity amdcttre for dispersal. Successful implementatiothef
conservation program will result in the preservattmd enhancement of vegetation and prey diversity
and abundance, as the pygmy-owl is known to consutheerse array of prey species and prefers high
vegetation density and multiple vegetation lay@tss includes the management of invasive species,
which decrease vegetation and prey diversity. Bsdtends, the City will conduct periodic monitorofg
these habitat areas through the use of photo netiatpon and other general habitat monitoring eé$fan

an attempt to recognize any potential negative atgpaver time. The City will also monitor and asses
the potential for CFPO to occur in the planningaattegough other habitat monitoring efforts outlined
6.2.2.

WESTERN BURROWING OWL

Loss of breeding habitat is considered to be thstmiitically important threat to burrowing owls in
Arizona. The burrowing owl prefers low-density vieg®n surrounding burrows. However, some
structural diversity is necessary to support priggrdity and abundance, to serve as lookout pencbas
burrows, and to provide escape cover. Natural egnmay also be limiting in some areas of otherwise
suitable habitat. As Burrowing Owl Management AréBOMAS) are established (see Chapter 5), the
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City will conduct periodic surveys (every 3 yead)ring both the breeding and over-wintering season
to determine the presence, numbers, and locatidmsrowing owls, in order to compare numbers with
baseline surveys of the Avra Valley planning aregailly conducted by AGFD. The focus of these
efforts will initially be on the winter surveys, beeeding was not observed during AGFD surveys
conducted in 2006 and breeding is not known to 1ocatrently within the planning area. However, tif a
any time during the period covered by this HCPGItg becomes aware that a surge of breeding agtivit
has been observed within the planning area, tHisvatessitate regular monitoring of potential lolieg
habitat as well. Pre-construction surveys will bguired on all City projects to prevent injury todgath
of any burrowing owls that may be present duringetation clearing or any other ground disturbance
activities. The City will determine if owls are vehing to existing areas or if they are occupyieg/n
areas within the planning area, and will compaeeAfra Valley populations to those outside of the
planning area in order to better evaluate regipopllation declines of BUOW not directly attributeb
to the implementation of covered activities in AWfalley.

Along with the monitoring efforts outlined above BUOW, the City will implement the following
additional measures within BOMAs: 1) band all bwiryg owls present within each of the BOMAS in
order to monitor occupancy, health, reproductivecess, nesting status, etc. for each of the BOMA
populations; and 2) conduct periodic monitorindpofrows to determine occupancy, reproductive
success, nesting status, etc. These efforts aessany in order to document the success of each/&R0OM

GROUND SNAKE

The loss of habitat resulting from agricultural andan development is regarded as the most serious
historic threat to this species, while the abildydisperse has been compromised by roads, devklope
areas, irrigation and drainage ditches, and implastés. The loss and fragmentation of habitatpglo
with an increase of non-native vegetation and aedese of native vegetation, has led to decreassd pr
diversity, increased fire potential, and changesoihcharacteristics. The City will conduct peiiod
monitoring of these habitat areas through the @igphato interpretation and other general habitat
monitoring efforts, in an attempt to recognize anyential negative impacts over time.

As ground snakes are not known to occur in the Makkey planning area, species-specific surveys are
not considered to be an effective or productiveafsesources. The City may instead decide to monit
the diversity and abundance of the prey base awra atcurate measure of the effects of the HCP
implementation on the ground snake. However, ifgnopind snakes are uncovered during earth-moving
operations related to Tucson Water developmenept®sjthen the City will change its management
strategy as appropriate. This may include the fispaecies-specific surveys.

TUCSON SHOVEL-NOSED SNAKE

The loss of habitat resulting from agricultural andan development is regarded as the most serious
historic threat to this species, while the abildydisperse has been compromised by roads, devklope
areas, irrigation and drainage ditches, and implastéds. The loss and fragmentation of habitatpglo
with an increase of non-native vegetation and aedse of native vegetation, has led to decreassd pr
diversity, increased fire potential, and changesoihcharacteristics. The City will conduct peiiod
monitoring of these habitat areas through the @igphato interpretation and other general habitat
monitoring efforts, in an attempt to recognize anyential negative impacts over time.

As Tucson shovel-nosed snakes are not known ta dacthie Avra Valley planning area, species-specifi
surveys are not considered to be an effective aifymtive use of resources. The City may insteadidec

to monitor the diversity and abundance of the fr&se as a more accurate measure of the effedts of t
HCP implementation on the Tucson shovel-nosed stddwever, if any Tucson shovel-nosed snakes are
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uncovered during earth-moving operations relatebutcson Water development projects, then the City
will change its management strategy as appropfidis.may include the use of species-specific stgve

PALE TOWNSEND'S BIG-EARED BAT

The availability of roost sites, mainly caves andes but also including bridges and buildings tesser
degree, is the single most limiting factor in aeas suitability for the pale Townsend’s big-eabedl
According to the AGFD Heritage Data Management SysfAGFD 2003b), there are no known roost
sites for this species available within the Avrdl®aplanning area. Given the low elevations and
relatively flat topography of the planning arearthis also little or no potential for undocumenteaist
sites to be present. However, as bats have redasely found roosting in an erosion cave associaitid
soil-piping in Cienega Creek, the City conducted/eys of Brawley Wash and the Santa Cruz River
within the planning area in December 2006 for aanyes of this type, in order to evaluate the poaknti
that this species could roost within the plannirgpaThese surveys confirmed that the availahility
roost sites within the planning area is not likdljze species may forage over lands within the ptann
area due to its proximity to known roost siteshia Rincon, Santa Rita, and Slate mountain ranges.

Species-specific surveys for PTBB are expectecttdifficult and ineffective within the Avra Valley
planning area, so the City will determine if sury®f vegetation, invertebrates and/or land conaktio
would be useful in assessing the potential forehmgs to forage in the planning area. As PTBB llysua
forage for moths near open water, periodic sureéyypen water areas may be an effective tool in
assessing the probability that this species mayrdaghe planning area. If any potential roosts ar
encountered at any time during the implementatichie HCP, the City will create a management plan
to preserve these sites. The City also anticipatastoring and assessing the potential for big-e s
to occur in the planning area through other habmanitoring efforts outlined in 6.2.2.

WESTERN YELLOW-BILLED CUCKOO

The loss of riparian habitat, and the subsequerredse of thermal cover and prey species, is thdagh
be the primary threat to the yellow-billed cuckas,it breeds in large blocks of dense riparian taigpe
with tall trees and a well developed mid-story. Tty will conduct periodic monitoring of these Iizlb
areas through the use of photo interpretation éimek @eneral habitat monitoring efforts, in an e to
recognize any potential negative impacts over time.

The City will defer to on-going avian surveys attgdoeing conducted by Tucson Audubon Society at the
North Simpson property. These surveys are expéactetfectively record the presence of WYBC in the
Avra Valley planning area, as the North Simpsoa s@intains much of the potentially suitable habitat
available for this species in the planning area Tlty also anticipates monitoring and assessiag th
potential for WYBC to occur in the planning areeotigh other habitat monitoring efforts outlined in
6.2.2.
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6.2.2  Habitat Monitoring

The City plans on utilizing a variety of generabhlat monitoring techniques to determine the sucoés
current management actions and to alter manageeentiques when necessary. These monitoring
techniques will help the City to meet the biologigaals and objectives for all of the HCP targetces,
including the Tucson shovel-nosed snake and thengfenake, for which there currently are no species
specific monitoring objectives outlined.

VEGETATION SURVEYS

Changes in vegetation density and composition neaysed as a measure of a species’ response to
implementation of the conservation measures outlinghe HCP. This would be accomplished through
the use of remote sensing to detect changes itethty, structure, and/or diversity of woody, and
possibly, non-woody plants in selected areas. Tibeva@ll utilize the latest Pima Association of
Government (PAG) one-foot resolution aerial phoapdry of the planning area as a viable indicator of
baseline conditions. The City will also design sdamel of sample frame for monitoring particularesit
for vegetation changes.

There is typically an element of ground-truthingessary when implementing a remote sensing
monitoring program, however, it is expected thahraying vegetation through remote sensing in this
manner should require minimal ground-truthing whiteeumenting successful achievement of the
biological goals and objectives for target spedi®sger time, this approach to monitoring may prove
useful for monitoring the response of yellow-billeackoo, burrowing owl, and pygmy-owl to
implementation of the conservation measures.

PHOTO-MONITORING

The City has established multiple photo-pointsaathefarm within the Avra Valley planning area, and
will now determine at what frequency these photaiitaoing efforts will occur based on discussions
with the TAC. These photo-points are potentiallgfusfor targeted HCP species because they wdlall
the City to assess general habitat conditions twer (e.g., changes in vegetation density, channel
stability, evidence of sheet flow, illegal actieit) at each parcel within the planning area.

BASELINE SITE CONDITIONS

After an initial review of past reports and otheaidable information, the City has structured rigial
management approach for targeted species withiAthe Valley planning area according to existing
conditions, including vegetation, surrounding larsgs, presence of wells, etc. With this baselhe, t
City can effectively modify its management apprqaghenever it may become necessary, in order to
continue meeting the biological goals and objestiestablished for each species.

CHANGE SITE CONDITIONS

The City will periodically reassess certain selddige parameters in order to verify that the coous at
future reserve areas are stable or improving, battihe conditions of other Avra Valley planningar
sites are stable. This will be particularly usefith regards to monitoring the proliferation of mative
species such as buffelgrass. The City will usemabioation of site inspections, ground-level photo-
monitoring efforts, and satellite imagery, as nekde conduct these periodic assessments. Thendity
determine the frequency and techniques necessapntiuct these monitoring efforts based on thé&init
conditions and the projected future uses of thiées. $~uture reserve lands and potential mitigasites
will be the primary focus of these monitoring effor
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6.2.3  Effectiveness Assessment and Adaptive Managem  ent
Program

The results of surveys and monitoring efforts caeld by the City and other agencies (such as AGFD)
will be used to meet the species-specific bioldgjoals and objectives outlined in the Conservation
Programs in Section 5. This will be achieved bylelsthing a set of benchmarks and procedures for
evaluating the success of each conservation actlative to these benchmarks.

Benchmarks will establish the results (e.g., papatesize within the planning area, number of
offspring produced per year, amount of habitatguted, etc.) that are expected within a particirae
interval (e.g., 5 years, 10 years, etc.) after anntation of a specific conservation action. Bementiks
will be developed for each action identified in tHEP conservation program

(Section 5). General and specific benchmarks atlened below.

The conservation strategies will be consideredessgfal if the following benchmarks are achieved:
BENCHMARK 1 (FOR ALL SPECIES)

The number of occupied territories for each spe#sseither increased or remained the same annually
for x number of years.

BENCHMARK 2 (FOR ALL SPECIES)

The amount of potential suitable habitat has eiteneased or remained the same annually for x eamb
of years.

BENCHMARK 3 (FOR BOMAS)

Within 5 years of establishing a BOMA and impleniegtenhancement actions, the BOMA will be
considered successful if:

« At least one burrowing owl pair has occupied theMBOduring the breeding season in at least
one year

« Burrowing owls occupying the BOMA have successfbllgd (i.e. produced at least one
fledgling) in at least one year
BENCHMARK 4 (FOR BOMAS)

Within 5 years of achieving Benchmark 3, the BOMA e considered successful if:

« Multiple pairs of burrowing owls occupy the BOMA ritug the breeding season in at least 50
percent of the years

- At least 50 percent of the nesting pairs in the B&&Muccessfully fledged young

6.2.4  On-Going Monitoring and Adaptive Management

Overall, the City intends to minimize permanent &ois to suitable habitat available within the Avra
Valley planning area for all of the HCP target spsclf at any point during the implementation nfa
permit activities negative impacts are expecteactur to any of these available suitable habithts,
City will minimize the extent of the impact and igite for lost habitat. Possible management options
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meet these objectives may include obtaining comsienv easements, or through other mechanisms
approved by the USFWS.

Following the achievement of all benchmarks, thiy @ill continue to annually monitor the
effectiveness of the conservation program. The @illycontinue to meet with the USFWS and other
experts at appropriate intervals to verify contohaehievement of the biological goals and objestivie
the annual surveys reveal that the benchmarksal@nger being met, the City, USFWS, and other
experts will identify appropriate management aaesits to regain the established goals. Some of the
management approaches that will be conducted bitlgén order to achieve the goals and objectivies
this HCP are outlined below.

BOMA MANAGEMENT

The City will develop a management plan to maintaid/or create suitable nesting and foraging
opportunities for burrowing owls in each of the B@™ The City will try to ensure the long-term
conservation of each BOMA by obtaining conservagasements, or through other mechanisms
approved by the USFWS.

If the applicable benchmarks are not successfuly; the City will review the information from the
annual surveys, habitat assessments of the BOM#ksother relevant information, with the USFWS and
other burrowing owl experts, in order to identifyssible management adjustments that can be made to
improve the likelihood of meeting the success deateSome of the potential management adjustments
that may be made, include

« Changing vegetation management practices

- Coordinating with all agencies involved in ordepropose and, possibly, enact ordinances that
reduce specific sources of mortality or disturbance

» Installing fencing, or
- Implementing other measures consistent with thgsestof activities

WILDLIFE-FRIENDLY FENCING AND SITE SECURITY

The City will erect and maintain (where not alregadgsent) wildlife-friendly fences around all projes
in Avra Valley with existing, enhanced, or restogeiitable habitat, in order to prevent unauthorized
grazing and the use of ORVs in these areas. Thigldlnelp minimize: damage to existing vegetation;
the potential for wash degradation (e.g., erosimision, headcutting); disturbance to owls duedise
and proximity of humans; and the potential foraduction of toxic materials, fire, or other
environmentally damaging factors.

The City is currently driving the fence-lines withthe Avra Valley planning area once a week. THis i

being done in an effort to check for illegal dungpand other encroachments. This management approach
is necessary in order to minimize the potentiakatieg impacts that these illegal activities mayédan
targeted species and/or their habitats within taarpng area.

The City will continue its on-going effort of sumiag, fencing, and posting all farms as “No

Trespassing” zones. While conducting these efftnts City will work with AGFD to document all

wildlife species observed. All of the HCP targe¢aps are expected to benefit from these “No
trespassing” zones due to the anticipated decied@3BYV use and other human disturbances noted above
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INVASIVE SPECIES REMOVAL

Buffelgrass (along with many other non-native spgris considered to have negative impacts onenativ
vegetation. Areas of dense buffelgrass cover pdise hazard that is not typical of the normal fire
regime of the Avra Valley planning area. Non-natiregetation can also out-compete native vegetation
species for resources. These and various othercisipauld lead to negative effects on HCP target
species. The City has therefore decided that otleeofiecessary HCP management programs is to
effectively eradicate invasive species wherevenenucally feasible. As discussed in Chapter 5,Glig
has already developed a buffelgrass removal plate$b farms within the Avra Valley planning aréae
City plans to expand the areas managed for buéistgremoval based on this initial work.

The City is in the process of mowing areas infestigd Russian thistle (commonly referred to as
tumbleweed). This effort will continue on all Citgrms, as needed. However, as invasive species are
expected to have potential negative impacts oofalle HCP target species, this management adion i
expected to benefit each of the target species.

CURRENT AND FUTURE LAND MANAGEMENT ACTIVITIES

The City currently has reseeding trials plannedsfoall portions of the buffelgrass treatment aréas.
City will expand on this effort as needed. TucsardAbon Society restoration at the North Simpsan sit
includes revegetation and seeding trials in comlanavith passive rainwater harvesting (e.g. eactks
such as swales and berms). These efforts will ses\v@mall-scale trials and potential models, whiieh
City can follow at other Avra Valley sites. All tfie HCP target species may benefit from these
restoration efforts. The potential employment aidananagement strategies will be determined otea si
by-site basis according to planned land use arsliegisite conditions.
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Section 7

EFFECTS OF IMPLEMENTING THE AVRA VALLEY HCP

The conservation program outlined in this draft HEBill preliminary. Once the conservation measur
(Section 5) and monitoring and adaptive manageprEgram (Section 6) have been fully developed, an
analysis of the effects of the HCP on the speasred in the HCP is required.

As an interim step, this section provides a summétiie major components of the conservation progra
and identifies the amount of suitable habitat fachecovered species that would be protected if the
program were implemented as outlined.

7.1 Conservation Program
The major elements of the conservation progranthierAvra Valley planning areas are listed below.
(1) The primary component of the Avra Valley conseagprogram is the protection of existing

natural habitat and critical wildlife corridors.

(2) Opportunities for habitat enhancement and creatitiiocus on restoration of degraded lands
within the critical wildlife corridors, the configation of recharge basins to provide habitat value,
the use of stormwater basins outside of futurearmgghbasins to capture sheetflow and provide
areas of habitat, and the creation of Burrowing ®ahagement Areas.

(3) Impacts to wildlife and habitats on City-owned pedpes will be minimized by installing wildlife
friendly fencing around these lands and by activeiyhaging invasive species, particularly
buffelgrass and tumbleweed, on these properties.

(4) Finally, the City will work with other jurisdictio®iand agencies to encourage consistency of
conservation efforts throughout the region.

Section 8

ALTERNATIVES
SECTION TO BE PREPARED AND INCLUDED IN LATER DRAFT

Section 10 of the Endangered Species Act of 19§@imes an applicant for an incidental take permit t
consider and describe “alternative actions to $pabposed] takings” within the Avra Valley HCP
planning area.

The City of Tucson will identify and consider sealealternatives to the proposed takings.

163



PRELIMINARY DRAFT — CITY OF TUCSON AVRA VALLEY HABITAT CONSERVATION PLAN

8.1 Alternative 1: No Action Alternative
8.2 Alternative 2

8.3 Alternative 3
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Section 9
PLAN IMPLEMENTATION
SECTION TO BE PREPARED AND INCLUDED IN LATER DRAFT

9.1 Changed and Unforeseen Circumstances

9.2 Costs and Funding
9.2.1 Funding for Minimization and Mitigation Measur  es

9.2.2 Funding for Changed Circumstances

9.3 Revisions and Amendments

9.3.1 Revisions (Changes to the Plan or Incidental T ake Permit)
9.3.2 Amendments to the HCP

9.3.3 Amendments to the Section 10(a)(1)(B) Permit

9.4 Suspension/Revocation
9.5 Renewal of the Section 10(a)(1)(B) Permit

9.6 Permit Transfer
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